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This thesis focuses on the role of gender in regard to the relationships 
between adolescent health-related behaviour (HRB) and several 
sociocultural determinants as well as on shifts in these relationships over 
the past decade. The aim of this chapter is to discuss the core concepts of 
the thesis and to provide a brief review of what is already known in this 
field. The aims of the study, the theoretical model, the research questions 
and the structure of the thesis are also included.
1.1 Health-related behaviour in adolescence
Sutton (2004) defines the term HRB as “any behaviour that may affect 
an individual’s physical health or any behaviour that an individual 
believes may affect their physical health”. This definition will be employed 
throughout this thesis as well. He also distinguishes between positive 
HRBs (contributing to someone’s health, e.g., regular exercise, regular 
fruits and vegetables consumption, going for annual health checks) and 
negative HRBs (e.g., smoking, binge drinking, driving too fast, eating a 
diet rich on saturated fat). 
HRBs are important, because at least since the second half of the 
20th century a substantial part of mortality and morbidity has become 
attributable to behavioural risk factors. This holds true especially for high-
income countries (McGinnis and Foege, 1993; Lopez et al., 2006; Ikeda 
et al., 2012). Many HRBs originate and/or are consolidated during the 
period of adolescence (Williams et al., 2002). This consolidation also has 
an impact on both positive and negative HRBs in later periods of life 
(Holmbeck, 2002). In addition, these HRBs differ among individuals 
by the age of onset and by the degree to which they persist in later 
stages of life (Richter, 2009). Some of them tend to cluster together (van 
Nieuwenhuijzen et al., 2009); therefore, many of them may have similar 
patterns of determinants. 
1.2  Sociocultural determinants of health-related behaviours 
in adolescence
HRBs have been shown to be associated with a number of sociocultural 
determinants. In the following section, we provide a brief review of previous 
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research regarding the association between HRBs and three particular 
sociocultural factors on which this thesis will focus: socioeconomic 
position (SEP), degree of urbanisation (DoU) and religiosity. 
1.2.1 Socioeconomic position 
SEP has been repeatedly reported to be related to HRB (Nocon et al., 2007; 
Stringhini et al., 2011; Hanson and Chen, 2007). According to Galobardes et 
al. (2006), SEP “refers to the social and economic factors that influence what 
positions individuals or groups hold within the structure of a society”. 
SEP “is related to numerous exposures, resources, and susceptibilities 
that may affect health”. Several distinct indicators are employed to assess 
SEP, the main ones being education, income, occupation and household 
assets or housing conditions (Liberatos et al., 1988; Galobardes et al., 2006). 
There is evidence that occupation, education and income are associated 
with the HRB of adult population even after mutual adjustment (Nocon 
et al., 2007), indicating that each of them measures partially distinct 
aspects of SEP. This may also be interpreted as meaning that no single best 
indicator of SEP exists that is applicable for all study aims, at all points in 
time and in all settings. Each indicator measures different, often related 
aspects of the socioeconomic (SE) stratification and may be more or less 
relevant to different behaviours and at different life stages. Therefore, 
the choice of the SEP measure(s) should be considered according to the 
specific research question and the proposed mechanisms linking the SEP 
to the outcome (Liberatos et al., 1988; Galobardes et al., 2006). Regarding 
children and youth, SEP is mostly measured as the SEP of their parents, 
though among adolescents in particular educational level may be used as 
a proxy as well. A weakness of parental SEP as an indicator of SEP among 
adolescents is that the adolescents themselves may not always know the 
level of their parents’ SEP, e.g. parental education, income or occupation. 
Among adults, mostly “traditional SE gradients” have been found: 
the higher the SEP, the healthier the HRB (Nocon et al., 2007; Stringhini 
et al., 2011). Regarding adolescents, evidence on the association between 
HRB and SEP is more heterogeneous than in relation to adults. In their 
review of research on the associations between SEP and adolescent 
HRBs, Hanson and Chen (2007) reported that some associations do exist 
but in general, these relationships were not as robust as in adulthood. 
In nutritional behaviour, physical inactivity and smoking a mostly 
traditional SE gradient was found, meaning that lower SEP was mostly 
associated with less healthy behaviour, while in alcohol consumption and 
marijuana use mostly no association was found. Most of the studies from 
the review by Hanson and Chen (2007) were conducted in the USA. In 
their survival analysis of virginity among American adolescents aged 13 
to 18 years, Lammers et al. (2000) found a significant association of higher 
SEP (indicator not specified) with a delayed onset of sexual activity among 
both genders, even after adjustment for several confounders. However, 
9Upchurch et al. (1999) found that mother‘s education was not significantly 
associated with sexual debut among adolescents from Los Angeles, when 
controlled for race, neighbourhood type and family structure. Similarly, 
Kalina et al. (2011) found no association between sexual intercourse and 
parental education among Slovak adolescents.
The results of the international HBSC studies indicate that the 
associations between SEP (measured by family affluence) and several 
adolescent HRBs differ by country. For example, regarding soft drinks, 
a traditional SE gradient was found in the more affluent Northern and 
Western European countries, while an inverse SE gradient was found 
in the less affluent Central, Eastern and Southern European countries. 
Similarly, watching television was mostly negatively associated with 
SEP in most Western European countries, unrelated to SEP in most 
Central and Eastern Europe countries, but positively associated with 
SEP in several Balkan countries. Regarding smoking and alcohol use, no 
clear geographical pattern regarding their association with SEP can be 
identified, but this also varies widely by country (Currie et al., 2008 and 
2012). 
Moreover, the magnitude of the SE gradient in HRB may be 
changing over time. For example, Richter and Leppin (2007) reported 
a weak positive relationship between parental affluence and smoking 
among West German boys in 1994 which could not be replicated in 1998 
and in 2002. Evidence on shifts in SE differences among adolescents from 
Central and Eastern European countries is scarce.
1.2.2 Degree of urbanisation (DoU)
Among environmental and structural determinants, DoU may be relevant 
for adolescent HRB. In sociology and demography, the term DoU has 
been traditionally applied to “the proportion of the total population who 
reside in urban units” (Gibbs, 1966). However, in several epidemiological 
studies (Saarento et al., 1996; Pedersen and Mortensen 2006), DoU refers 
to a categorisation of residences of the study population according to the 
number of inhabitants in that particular residence. In our thesis, we use 
the term DoU according to the latter description. 
Most research regarding the association between DoU and HRB has 
been conducted in the USA. During the 1990s, the prevalence of unhealthy 
behaviours was higher among rural youth than among urban youth in 
regard to the consumption of cigarettes, alcohol, marijuana and several 
other illicit substances (National Center on Addiction and Substance 
Abuse at Columbia University, 2000). Greggo et al. (2005) found mostly 
no differences in alcohol-related behaviours between rural, suburban and 
urban high school attendees in a nationally representative US sample. 
The only exception was driving after drinking, which showed a higher 
prevalence rate among rural youth than among urban youth. 
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Results of studies from outside the USA indicate that the relationship 
between DoU and HRB also varies by culture or country economy. 
In the Netherlands, Abraham (1999) found a positive relationship 
between municipality population density and illicit drug use, cannabis 
included, in the population aged 12 and older. In Madagascar, smoking 
was substantially more prevalent among urban adolescents compared 
with their suburban counterparts (Befinoana and Razanamihaja, 2011). 
Sandercock et al. (2010) carried out a review of research regarding 
the relationship between DoU and physical activity among children 
and adolescents. While the results of studies conducted in the USA 
regarding this relationship were mixed, nine out of ten studies from 
other developed countries (Canada, Australia and European countries) 
found no differences. The exception was Iceland (Kristjansdottir et al., 
2001) with a U-shaped relationship: adolescents from towns were more 
physically active than urban or rural ones. In Central and Eastern Europe, 
meanwhile, there is a lack of studies exploring the relationship between 
DoU and HRB among adolescents.
1.2.3 Religiosity
Research regarding the association between religiosity and HRB has a 
long tradition (McCullough and Willoughby, 2009). Durkheim (1915) 
defined religion as “a unified system of beliefs and practices relative to 
sacred things, that is to say, things set apart and forbidden - beliefs and 
practices which unite into one single moral community (...), all those 
who adhere to them”. Religiosity, a term closely related to religion, has 
been defined variably across academic disciplines  and their different 
theoretical approaches (Holdcroft 2006). Bjarnason (2007) performed 
a concept analysis of religiosity in health care-related sciences. She 
found a consensus that religiosity was implicated by religious affiliation 
(e.g. Catholic, Protestant, Jewish, Muslim), activities (e.g. praying, 
church attendance) and beliefs (e.g. relationship with God, believing in 
religious scriptures, degree to which religion is important). Furthermore, 
expressions of religiosity could be personal (e.g. private prayer and 
perceived importance of religious beliefs in one’s life), public (e.g. 
church attendance) or both. However, many different indicators have 
been applied in public health research in order to assess the degree and 
quality of religiosity of subjects. Some of these reflected only one of the 
dimensions of religiosity (e.g. attendance), while others were composite 
and multidimensional. The indicators also differ according to their scales: 
some of them treat religiosity as a continuous variable and some as 
an ordinal or dichotomised one (Cheung and Yeung, 2011; McCullough 
and Willoughby, 2009). 
Most studies indicate that the more religious people are, the 
healthier they behave. In a meta-analysis of 40 studies, Cheung and Yeung 
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(2011) reported a weak overall effect size for the relationship between 
less unhealthy and antisocial behaviour with more religiousness among 
adolescents (overall estimate of the correlation coefficient across studies 
(Zr): 0.173). Associations with personal measures of religiosity were 
slightly stronger than with public measures. In regard to delinquency, 
a meta-analysis by Baier and Wright (2001) showed a moderate effect 
across 60 studies (both on adolescents and adults), the majority of which 
concerned an inverse relationship between a measure of religion and some 
form of unlawful behaviour. The same pattern, i.e. a positive association 
between religiosity and healthy behaviour among adolescents, has also 
been found for nutritional behaviours and physical exercise, and this 
persisted even after adjusting for sociodemographic factors (Wallace and 
Forman, 1998). However, literature on the association between religiosity 
and these behaviours is otherwise scarce.
Most of these studies were cross-sectional and therefore the 
potential for causal inferences based on their findings is limited. However, 
results of an experiment by Fishbach et al. (2003) indicate that religious 
concepts are activated to help people exercise self-control in the face of 
temptation. Conversely, the activation of religious mental content reduces 
the accessibility of temptation-relevant mental content. Cullough and 
Willoughby (2009) interpret their findings as suggesting that religiosity 
promotes self-control, which in turn curbs unhealthy behaviour. In other 
words, self-control might mediate the relationship between religiosity 
and HRB. 
Most research done on the association between religiosity and HRB 
among adolescents was carried out in the USA. In other parts of the world, 
including Central and Eastern Europe, studies on this topic are scarce. 
More attention should also be paid to potential confounders in order 
to assess the unique contribution of religiosity and also the function of 
potential mediators and moderators of the HRB-religiosity relationship.
1.3 The role of gender in adolescent health-related behaviour
In this section we focus on gender as another important determinant of 
HRB, on gender differences in HRB among adolescents and finally on 
the moderating effect of gender regarding the selected sociocultural 
determinants of adolescent HRB that are to be explored in thesis (SEP, 
DoU and religiosity).
1.3.1 Gender differences in adolescent health-related behaviour
The terms sex and gender are often used interchangeably. However, they 
refer to somewhat different aspects of human biology and behaviour. “The 
term sex refers to biological and physiological characteristics that define 
males and females. (...) The term gender refers to the roles, behaviours, 
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activities and attributes that individual societies consider appropriate for 
men and women” (World Health Organisation, 2010). 
Gender norms often differentially affect the HRB of men and women. 
For example, in some cultures, norms about smoking may differ between 
men and women, with smoking being more common in men than women 
(ibid). Also, in most industrialised countries boys tend to engage more 
frequently in some unhealthy behaviours during adolescence than girls 
(Piko and Fitzpatrick, 2007; Isralowitz and Rawson, 2006; Currie et al., 
2012). However, this pattern varies by behaviour, by country (Currie et 
al., 2012) and over time (Boreham and Shaw, 2001; Kuntsche et al., 2011; 
Okulicz-Kozaryn and Borucka, 2008).
The 2009/2010 HBSC report (Currie et al., 2012) revealed that in 
almost all participating countries, 15-year-old girls behaved healthier 
compared with boys of the same age in terms of fruits consumption, soft 
drinks consumption and brushing teeth. They also universally fought 
less and almost universally bullied others less in comparison with boys. 
In contrast, girls from almost every participating country ate breakfast 
less often and were less physically active than boys. Regarding excessive 
television watching, either no gender differences were found or girls 
behaved more healthily, with no clear geographical pattern. However, 
gender differences varied widely by country regarding substance use and 
sexual intercourse. In general, a higher prevalence of these behaviours 
among boys than among girls was reported mostly in the former 
communist countries in Eastern, Central and South-Eastern Europe. In 
Western European countries – mainly in Scandinavia and Great Britain – 
either no gender differences were generally found or the prevalence rates 
were higher among girls (Currie et al., 2012). 
There is evidence that these apparently culture-based disparities in 
gender differences concerning HRB may have been even greater in the 
past decades. A comparison between the 1997/1998 and 2005/2006 HBSC 
surveys from 23 countries showed that gender differences in drunkenness 
decreased both in Western and in post-communist Europe. In the West, 
gender convergence was due more to the decrease in drunkenness 
among boys than among girls. In Central and Eastern Europe, gender 
convergence was rather due more to the increase in drunkenness among 
girls than among boys (Kuntsche et al., 2011). Earlier HBSC reports (King 
et al., 1996; Currie et al., 2000, 2004, 2008) showed that similar trends may 
have occurred in several other HRBs as well, particularly in smoking. 
However, the data that were presented in these reports do not allow for 
a trend comparison. In England and Scotland, rates of regular smoking 
were similar among girls and boys in the early 1980s, but in the late 1980s 
and early 1990s, respectively, prevalence rates among girls surpassed those 
among boys. These higher prevalence rates in smoking among British 
girls compared with boys have prevailed up to the present (Boreham and 
Shaw, 2001; Fuller, 2007; Currie et al., 2012). 
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1.3.2 Gender as moderator
Gender may also be a moderator of the associations that are assessed 
in this thesis. A moderator is a third variable that modifies the strength 
or direction of a causal effect. Moderation effect requires causation, as 
it is defined as “a causal model that postulates ‘when’ or ‘for whom’ 
an independent variable most strongly (or weakly) causes a dependent 
variable” (Wu and Zumbo, 2007). Even when the data does not permit a 
causal conclusion (e.g., cross-sectional data) analyses of moderation by 
nature concern directional inferences that are intrinsically causal (Rose et 
al., 2004; Wu and Zumbo, 2007). 
Gender is recognised as a substantial factor related to HRB (World 
Health Organisation, 2010). However, relatively little is known about the 
role of gender in regard to the relationships between other sociocultural 
factors and HRB. In this thesis, we will focus on the moderating effect 
of gender on the relationship between several sociocultural determinants 
(SEP, DoU and religiosity) and HRB among adolescents. In current public 
health research, gender is often implicitly recognised as a substantial 
moderator in the aforementioned relationships: separate analyses are 
commonly performed for boys and girls. However, studies specifically 
assessing this moderating role of gender are scarce. This thesis aims to fill 
in this gap in the research. 
1.4 Types and levels of influence on health-related behaviour
The aforementioned determinants (SEP, DoU and religiosity) are 
only some of the many determinants which might be associated with 
adolescent HRB on various levels of influence. In their review of existing 
theories of HRB among adolescents, Petraitis et al. (1995) integrated the 
various theories on determinants of HRB into a model with three distinct 
types of influence (viz., intrapersonal, social/interpersonal and cultural/
attitudinal) and three distinct levels of influence (viz., proximal, distal and 
ultimate). These are combined into a 3 x 3 matrix, depicted in Table 1.1. 
Based on the model of Petraitis et al. (1995), Veselska (2010) distinguished 
the following types of influence: genetics (e.g. a family history of 
addiction), intrapersonal factors (e.g. low self-esteem), interpersonal 
factors (e.g. family and/or peer support) and sociocultural factors (e.g. 
SEP).
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Table 1.1 A matrix of types and levels of influence on HRB, including examples of constructs (Petraitis et 
al., 1995 – modified).
Type of influence
Level of 
Influence Intrapersonal Social/interpersonal Cultural/attitudinal





prevalence estimates of certain 
HRB among other people; 
motivation to comply with 
others; 
beliefs that important others 
encourage certain HRB
expected costs and benefits 
of certain HRB; 
evaluation of costs and 
benefits of certain HRB;
attitudes towards HRB by 
others; 
attitudes towards HRB 
by self
Distal low self-esteem; temporary 
anxiety, stress, or 
depressed mood; 
poor coping skills;
inadequate social skills; 
weak academic skills
weak attachment to and 
weak desire to please family 
members; 
strong attachment to and 
strong desire to please peers; 
greater influence from peers 
than parents; 
HRB-specific attitudes and 
behaviours of role models
weak commitment to 
conventional values and 
school; 
social alienation and 
criticism; 
weak desire for success and 
achievement, rebelliousness; 
















external locus of control
infrequent opportunities for 
rewards from family members; 
lack of parental warmth, 
support or supervision; 
negative evaluations from 
parents; 
home strain; 
parental divorce or separation; 
unconventional values of 
parents; 
unconventional values among 
peers
local crime and employment 
rates; inadequate schools; 
poor carrier and academic 
options; 
negative evaluations from 
teachers; 
media depictions of HRB; 
availability of substances; 




Petraitis et al. (1995) point out that theoretical attention has not been evenly 
distributed across all levels of influence and all types of influence, as 
depicted in Table 1.1. Less attention has been given to cultural influences, 
particularly at the distal and ultimate levels. Moreover, theoretical 
attention is rather concentrated on the proximal level of influence. 
Proximal influences, such as HRB-specific intentions and decisions or 
self-efficacy are often highly predictive. However, they explain the long-
term roots of HRB in only a very limited way. Moreover, the interaction 
of various constructs or the role of moderator variables has received little 
attention, especially in the case of gender. Additionally, the reviewed 
models say little about whether different HRBs have similar or different 
aetiologies and patterns of moderation (Petraitis et al., 1995).
Therefore, the aim of this thesis is to contribute to a better 
understanding of the relationship between various HRBs among 
adolescents and selected sociocultural factors on the ultimate (SEP, DoU) 
and distal (religiosity) level. We also aim to assess the moderating effect of 
gender in these relationships. Furthermore, since contemporary societies 
are dynamic and their progress may have a certain impact on the mentioned 
relationships and on the role of gender, we aim at the shift in the gender 
differences regarding adolescents’ HRB and the shift in the moderating 
effect of gender in the shift of the SE gradient over the last decade. Thus, 
besides the immediate potential use of our findings by policymakers, our 
empirical research may also contribute to further improvement of the 
theoretical framework regarding HRB among adolescents.
1.5 Aim of the study and research questions
The aim of this thesis is to examine the moderating effect of gender on the 
relationships between a number of social determinants (SEP measured by 
parental education, DoU, and religiosity) and HRB among adolescents 
(Figure 1.1), including gender differences, as well as on shifts in one of the 
relationships over the past decade. 
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Five main research questions were formulated based on the previous aim.
Research question 1: 
Is SEP related to HRB among adolescents and does gender moderate the 
relationship between SEP and HRB among adolescents? (Chapter 3)
Research question 2: 
Is DoU related to HRB among adolescents and does gender moderate the 
relationship between DoU and HRB among adolescents? (Chapter 4)
Research question 3: 
Is religiosity related to HRB among adolescents and does gender moderate 
the relationship between religiosity and HRB among adolescents? 
(Chapter 5)
Research question 4: 
Have shifts taken place in the relationship between SEP and HRB among 
Slovak adolescents between 1998 and 2006 and did the time shifts in the 
relationship between SEP and HRB differ by gender? (Chapter 6)
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Research question 5:
Have the gender differences in HRB changed between 1998 and 2006 
among Slovak adolescents and did the shift in gender differences in HRB 
differ by SEP? (Chapter 7)
1.6 Structure of the thesis
This thesis consists of eight chapters. Chapter 1 provides general 
information about the associations between the key variables explored 
in this thesis: adolescent HRB (smoking, drunkenness, cannabis use and 
others), selected social determinants (SEP, DoU and religiosity), time 
trends regarding gender differences and SE differences in adolescent 
HRB and gender. 
Chapter 2 contains a description of the three research samples 
used this thesis. It also provides information on measures and statistical 
analyses used.
Chapter 3 provides information on the association between SEP 
and a broad range of behaviours among adolescents, for boys and girls 
separately. Furthermore, gender differences in this association are 
explored.
Chapter 4 provides information on the association between DoU 
and adolescent smoking, drunkenness and cannabis use, for boys and 
girls separately. Furthermore, gender differences in this association are 
explored.
Chapter 5 provides information on the association between 
religiosity and a broad range of behaviours among adolescents, both for 
the whole sample and for boys and girls separately. Furthermore, gender 
differences in this association are explored.
Chapter 6 provides information on whether shifts took place in 
the association between SEP and smoking, use of alcohol and physical 
inactivity between 1998 and 2006 among Slovak adolescents.
Chapter 7 provides information on the magnitude of gender 
differences in smoking, use of alcohol and physical inactivity among 
Slovak adolescents and whether shifts took place in these gender 
differences between 1998 and 2006. These gender differences are also 
assessed in three separate groups of adolescents, according to their SEP.
Chapter 8 summarises and discusses the main findings of this thesis. 
It also addresses the strengths and limitations of the study as well as its 




Data sources and design of the study
This chapter provides an overview of the data sources, measures and 
statistical analysis used in this thesis.
2.1 Data sources
This thesis is based on three different samples. Table 2.1 provides a 
brief description of the samples. The samples are described below in 
chronological order based on the year of data collection.
Sample 1 was used in Chapters 6 and 7. In September and October 
1998, data were collected in Kosice (235,000 inhabitants, Eastern part of 
Slovakia) among first year students from 100 classrooms at 31 secondary 
schools. The sample was stratified by type of school to maintain the share 
of the five educational tracks in the regular Slovak school system. The 
distribution of students in the first grade of post-elementary school in 
Slovakia in 1998 was obtained from the Slovak Institute of Information 
and Prognosis of Education (2011). These schools were contacted and 
asked to cooperate, and about 20% of them did not want to participate in 
the data collection. In the schools which did agree, data were collected in 
all available classes. A total of 2616 questionnaires were returned (mean 
age: 14.9 years; SD: 0.6 years; 52.4% boys; response rate 96.3%). About 60% 
of the sample was made up of inhabitants of Košice–town. Another 30% 
came from smaller towns and villages in the wider district of Košice. The 
remaining 10% came from other districts, mostly in Eastern Slovakia. 
Sample 2 was used in Chapters 3, 4, 6 and 7. Data were collected 
between October and December 2006 from the major Slovak cities of 
Bratislava (450,000 inhabitants, Western Slovakia), Košice (240,000 
inhabitants, Eastern Slovakia) and Žilina (85,000 inhabitants, Central 
Slovakia), and from several other towns and villages with a population 
less than 40,000, mostly located in Eastern Slovakia. Due to changes in 
the educational system (the introduction of a 9-year elementary education 
instead of an 8-year one), 8th and 9th year students were approached at 
randomly chosen schools. The sample consisted of 3725 adolescents. The 
Slovak Institute of Information and Prognosis of Education provided a 
list of all elementary schools in these municipalities, and individual 
schools were randomly selected from this list until a sufficient number 
of participants were available. The schools were contacted and asked to 
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participate. Only one declined to do so (i.e.: 2.1%). Parents were contacted 
by school administrators before the study and were given the opportunity 
to opt out if they disagreed with their child’s participation. Schools that 
had agreed to participate were visited, and data were collected from 
among all students in the 8th and 9th grades, unless their parents had 
opted out. We excluded 178 cases from special schools attended by pupils 
with special educational needs. Ultimately, data from a sample consisting 
of 3547 adolescents (mean age 14.3 years; SD 0.6 years; 49.4% boys; 
response rate 93.5%) from 45 ordinary elementary schools were analysed. 
In Chapters 6 and 7, only a part of Sample 2 was used. Data came 
from the same 2006 data collection as described in the previous paragraph. 
However, in order to provide a valid comparison with Sample 1, only 
participants from 15 schools in Košice–town were included in these 
chapters. In these 15 schools, 1081 questionnaires were returned in which 
gender was specified (mean age: 14.3 years; SD: 0.6; 47.0% boys; response 
rate: 93.0%).
Sample 3 was used in Chapter 5. Data were collected in May and 
June 2010 in Slovakia as a part of the Health Behaviour in School-aged 
Children research project. Based on a list of schools from the Slovak 
Institute of Information and Prognosis of Education, 134 schools were 
chosen randomly after the selection was stratified according to region, 
type of school (elementary vs. grammar) and size of the schools in order 
to create a nationally representative sample. Of the 108 schools contacted, 
106 took part in the survey, representing a 98.1% school response rate. 
One class per grade from each school was chosen randomly and sampled. 
The original sample consisted of 8491 adolescents from the 5th to the 9th 
grades of elementary schools and corresponding grades from grammar 
schools across Slovakia (response rate 79.5%). Our study was restricted 
to adolescents from the 8th and 9th grades. Therefore, analyses were 
performed on a sample consisting of 3674 adolescents (mean age ± 
SD=14.98±0.66 years; 48.7% boys). Questions on marijuana use and sexual 
intercourse were included only in the 9th grade questionnaires. Therefore, 
in the case of these variables, analyses were performed on a smaller 
sample (1784 adolescents; mean age ± SD=15.48±0.45 years; 48.0% boys). 
In all three data collections (in 1998, 2006 and 2010), participation 
in the study was voluntary and anonymous, and respondents completed 
the questionnaire at school, in their classrooms and under the guidance of 
field workers in the absence of the teachers.
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Chapter(s) 6, 7 3, 4 6, 7 5
Year of data collection 1998 2006 2006 2010
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Sample size 2616 3547 1081 3674
Males (%) 52.4 49.4 47.0 48.7
Students from Košice-
town (%) 
60.3 29.9 98.1 (information 
not available) 
Mean age 14.9 14.3 14.3 15.0
SD of age 0.6 0.6 0.6 0.7
Response rate (%) 96.3 93.5 93.0 79.5
2.2 Measures
In this section an overview of the variables and measures used in this 
thesis is presented. The dependent variables always concerned HRB. 
These were substance use (smoking, use of alcohol, drunkenness, 
cannabis use), nutritional behaviour (breakfast, fruits consumption, 
vegetables consumption, sweets consumption, soft drinks consumption), 
physical inactivity, screen-based activities, insufficient tooth brushing, 
sexual intercourse, truancy, fighting and bullying others. However, the 
occurrence of the particular HRBs that are explored varies by chapter. 
The independent variables used in this thesis concerned gender, level of 
parental education as an indicator of SEP, degree of urbanisation (DoU) as 
an indicator of urbanisation and religious attendance and religious salience 
as indicators of religiosity. Control variables used for standardisation of 
the analyses concerned age, level of parental education, family affluence 
(measured by FAS II), parental divorce and language spoken at home as a 
proxy measure of ethnicity. 
Brief information about the origin of the measures and a short 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In the various chapters of this thesis, similar statistical methods were used 
to answer the research questions. First, we calculated frequencies and 
simple prevalence rates for the HRBs concerned, usually by categories 
of the explored sociocultural determinants or by cohort, overall and 
also split by gender. Next, age-adjusted odds ratios for the categories 
of the sociocultural determinants were computed for each gender 
separately (Ch 3, 4, 5 and 6). In Chapter 7, male/female age-adjusted 
odds ratios were computed. In Chapters 3, 4 and 5, the effects of gender 
and the determinants and their interaction on HRB for different levels 
of the determinants were analysed using a logistic regression model, 
also adjusted for age. In Chapter 6, the additional age-adjusted logistic 
regression model concerned the effects of SEP and the cohort and their 
interaction on HRB for each gender separately. In Chapter 7, the additional 
age-adjusted logistic regression model concerned the effects of SEP and 
the cohort and their interaction on HRB, both overall and for each SE 
group separately. 
In Chapter 5, we repeated the analyses while adjusting not only for 
age, but also for parental divorce, parental education, family affluence, 
degree of urbanisation and ethnicity. This was performed in order to 
control for the effects of potential confounders. 
In Chapter 3, indexes of dissimilarity for each kind of HRB were also 
calculated among boys and girls. The index of dissimilarity represents the 
percentage of all cases (individuals) that has to be redistributed to obtain 
the same prevalence rate in all SE groups (Kunst and Mackenbach 1995).
Because data was collected in entire school classes, a clustering of 
the students’ outcomes per class could affect our findings. To account for 
such clustering, we repeated the logistic regression analyses on the 2006 
data using MLWiN 2.02 (http://www.cmm.bristol.ac.uk/MLwiN/) in 
Chapters 3 and 7.
A power analysis was not performed ex ante. Post-hoc power 
analyses were performed on gender differences for prevalence rates of 
smoking and on SE gradients per gender in Chapters 3 and 7, using PASS 
(Nam 1987).
Apart from the multilevel analyses, power analyses and calculating 
the indexes of dissimilarity, all other analyses were performed using the 
statistical software package SPSS, versions 14.0 and 16.0. Further details 





Socioeconomic differences in 
adolescent health-related behaviour 
differ by gender
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Abstract
Background: Many studies of adolescent health-related behaviours 
have assessed the effects of gender and parental socioeconomic position 
(SEP) but not their mutual modification. We investigated socioeconomic 
differences in health-related behaviours among Slovak adolescents and 
the potential modification of those differences by gender.
Methods: Data were collected in 2006 (N=3547; 49.4% boys; mean 
[SD] age, 14.3 [0.6] years; response rate, 93.5%). The sample comprised 
students in the eighth and ninth grades of randomly selected elementary 
schools in Slovakia. Gender-specific prevalence rates for nine types of 
health-related behaviours, including nutritional behaviour, physical 
activity and substance use, were calculated for three socioeconomic 
groups, which were defined by the highest educational level attained by 
both parents. Gender differences in socioeconomic gradients for health-
related behaviours were tested. 
Results: Socioeconomic differences were found in nutritional 
behaviour, physical activity, and smoking. Adolescents with lower parental 
education behaved less healthily. The largest relative socioeconomic 
difference was no daily vegetable consumption among girls (90.3% of 
those with high SEP vs 95.2% of those with middle SEP; odds ratio, 2.33). 
Regarding no daily fruit consumption, differences among girls were 
1.51 times and 1.92 times as large as those among boys for children with 
medium and low SEP, respectively, as compared with those with high SEP. 
Conclusions: Socioeconomic differences in health-related behaviour 
were small, especially for nutritional behaviour and physical activity. 
Interventions that aim to improve health-related behaviours among 
26 CHAPTER 3
adolescents with lower SEP should focus on these two behaviours, 
particularly on healthy nutrition in girls with low SEP.
Introduction 
Health-related behaviour (HRB) has traditionally been defined as any kind 
of behaviour undertaken by individuals that potentially influences their 
health (Kasl and Cobb 1966). Because adolescence is a crucial period of 
development with respect to future HRB habits (Williams et al. 2002), 
it has implications for health and illness later in life. In childhood, HRB 
is strongly subject to parental influences: parents set the standards for 
the behaviours of their children and control their compliance. With the 
beginning of adolescence, young people increasingly decide their own 
behaviour and spend progressively more time with their peers, which 
may partially explain why adolescence is the key period for initiation of 
substance use (Richter 2009). 
However, particular behaviours may be initiated and consolidated 
at different stages of childhood and adolescence. Dietary and exercise 
habits, although established more permanently during adolescence, often 
originate in childhood (Cohen et al. 1990). Nutritional behaviour seems to 
be influenced more by parents than by peers (Johansen et al. 2006) and is 
partially associated with parental socioeconomic position (SEP) (Tuinstra 
et al. 1998; Xie et al. 2003; Wardle et al. 2003). Substance use is mostly 
initiated during adolescence (Chassin et al. 1996; Chen and Kandel 1995) 
and seems to be influenced to a greater degree by friends and classmates 
(Johansen et al. 2006; Madarasová Gecková et al. 2005). This may explain 
why some studies have found socioeconomic (SE) differences in adolescent 
HRB, while others have not (Tuinstra et al. 1998; Hanson and Chen 2007; 
Bergman and Scott 2001). When SE differences were found, they were less 
pronounced than in childhood or adulthood (Tuinstra et al. 1998; Geckova 
et al. 2002).
Another important predictor of adolescent and adult health behaviour 
is gender (Raithel 2004). In general, boys cope with developmental tasks 
and transitions in a more externalizing way, eg, by physical activity but 
also through substance use. Girls tend to cope with these tasks in a more 
internalizing way, eg, by problematic nutritional behaviours (Raithel 
2004). Therefore their substance use prevalence is usually lower than that 
of boys (Piko and Fitzpatrick 2007; Isralowitz and Rawson 2006). However, 
in many countries there has been a trend in recent decades toward 
equalisation or even reversal of these gender differences (Pitel et al. 2010; 
King 1996; Currie et al. 2000, 2004, 2008). Richter (2009) hypothesizes that 
this gender convergence in substance use concerns less risky behavioural 
patterns only. As for nutritional behaviour, girls usually consume more 
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fruit and fewer soft drinks (Currie et al. 2008), but also more frequently 
skip meals (Currie et al. 2008) and are more often dissatisfied with their 
bodies, than boys (Sujoldzić and De Lucia 2007).
Due to differences in socialisation patterns, it can be assumed that 
there are gender differences in the association between adolescent HRB 
and parental characteristics such as parental SEP. Most studies in this field 
now assess the effects of gender and parental SEP but not their joint effects 
(Johansen et al. 2006; Piko and Fitzpatrick 2007). Few studies have assessed 
the SE gradient in HRB separately in boys and girls. Furthermore, only 
a small number of studies have examined a range of health behaviours 
instead of focusing on a single behaviour (Richter 2009). 
There are even fewer studies from the former communist countries 
in Central and Eastern Europe on the health behaviours of younger age 
groups and SE differences in these behaviours. The Health Behaviour 
in School-aged Children (HBSC) report, published in 2008 (Currie et al. 
2008), revealed that SE gradient, measured by Family Affluence Scale, 
in Central and Eastern Europe countries was similar to that in the rest 
of Europe for most health behaviours. The exception was breakfast 
consumption, which - unlike in the rest of Europe - had mostly no 
traditional gradient in Central and Eastern Europe. This was true for both 
genders. However, affluence is only one possible measure of SEP (along 
with income, occupation, and education), and each of these indicators 
may be associated with adolescent HRB in a different way. 
We assessed SE differences, as measured by parental education, 
in HRB among Slovak adolescents in relation to nutritional behaviour, 
physical inactivity, smoking, frequent alcohol consumption, drunkenness, 




The sample consisted of 3725 adolescents in the eighth and ninth grades 
of ordinary elementary schools across Slovakia. Data were collected 
from October through December 2006 in the major cities of Bratislava 
(450,000 inhabitants, Western Slovakia), Kosice (240,000 inhabitants, 
Eastern Slovakia), and Zilina (85,000 inhabitants, Central Slovakia), 
and from several other towns and villages, mostly in Eastern Slovakia, 
with a population less than 40,000. The Slovak Institute of Information 
and Prognosis of Education provided us with a list of all elementary 
schools in these municipalities. From this list, we randomly selected 
individual schools until we had a sufficient number of participants. The 
schools were contacted and asked to participate. Only one declined to 
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do so. Parents were contacted by school administrators before the study 
and were given the opportunity to opt out if they disagreed with their 
child’s participation. Schools that had agreed to participate were visited, 
and data were collected from among all students in the eighth and ninth 
grades, unless their parents had requested to opt out. We excluded 178 
cases from special schools attended by students with special educational 
needs. Ultimately, data from a sample consisting of 3547 adolescents 
(mean [SD] age, 14.3 [0.6] years; 49.4% boys; response rate, 93.5%) were 
analysed. The primary reasons for nonresponse were illness and other 
types of absence. The study was approved by the Ethics Committee of the 
Faculty of Science at PJ Safarik University in Kosice.
Instruments
Sociodemographic measures included gender, age, and highest 
educational level of the father and mother, categorised as three SEP 
levels: low (elementary school and apprenticeship), middle (completion 
of secondary school, including graduation examinations), and high 
(university education). The SEP level of the adolescent was defined as the 
highest educational level attained by both parents, as in previous studies 
(Geckova et al. 2002; Salonna et al. 2008; Kolarcik et al. 2009; Veselska et al. 
2011; Tomcikova et al. 2011).
Health-related behaviour concerned frequency of having breakfast, 
consumption of fruit, vegetables, and sweets, physical activity, smoking, 
and frequency of alcohol consumption, drunkenness, and cannabis use. 
The wording of the questions was derived from the questions used in the 
HBSC studies (King 1996), and the answers were dichotomized.
Having breakfast was assessed by the question: “How many times 
a week do you have breakfast?” Respondents could choose from the 
following options: not even once, 1 to 2 times, 3 to 4 times, 5 to 6 times, 
and every day. All those who selected any option other than “every day” 
were labeled as behaving unhealthily.  
Consumption of fruit was measured by the question: “How many 
times a week do you eat fresh fruit?” Respondents could choose from the 
following options: not even once, 1 to 2 times, 3 to 4 times, 5 to 6 times, 
every day. All those who selected any option other than “every day” were 
labeled as behaving unhealthily. Similar wording, the same options, and 
the same cut-off point were used to assess consumption of vegetables.   
For consumption of sweets (without further specification), similar 
wording and the same options were used. All those who reported daily 
consumption of sweets were considered to be behaving unhealthily.
Physical inactivity was measured by the question: “How many days 
per week are you usually physically active for more than 60 minutes?” 
Respondents could choose the number of days, from 0 to 7. Those who 
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were physically active fewer than 5 days per week were considered to be 
behaving unhealthily. 
Cigarette smoking was measured by the question: “Have you ever 
smoked a cigarette (even just once)?” Respondents could choose from 
the following options: “I do not smoke”, “I have already tried smoking”, 
“I used to smoke but I have stopped completely”, “I smoke occasionally 
but not daily”, and “I smoke daily”. Unhealthy behaviour was defined as 
smoking daily or occasionally.
Drunkenness was measured by the question: “Have you been 
drunk during the past 4 weeks?” In everyday Slovak language, the word 
“drunk” refers only to drunkenness induced by a high dose of alcohol. 
Respondents could choose from the following options: not even once, 1 to 
2 times, or 3 or more times. All subjects who reported having been drunk 
at least once in the previous 4 weeks were labeled as behaving unhealthily.
Alcohol consumption was measured by the question: “How many 
times during the past 4 weeks have you drunk alcohol (≥1 glass of beer, 
brandy, or wine)?” Respondents could choose from the following options: 
not even once, 1 to 2 times, or 3 or more times. All subjects who reported 
having drunk alcohol 3 or more times during the previous 4 weeks were 
labeled as behaving unhealthily.  
Cannabis use was measured by the question: “Have you ever smoked 
hashish or marijuana?” Respondents could choose from the following 
options: “No, never”, “I have tried it already”, “I smoke from time to time 
but not daily”, or “I smoke daily”. All those who reported having smoked 
hashish or marijuana daily or from time to time were labeled as behaving 
unhealthily.
The dichotomisations were established in accordance with 
previous research, so as to differentiate behaviours with potential health 
consequences, discriminate the population at risk in a suitable way, and 
enable comparisons with previous, similar studies (Levin et al. 2012; 
Deschamps et al. 2010; Ortiz-Hernández et al. 2008; Charilaou et al. 2009).
Procedure
The questionnaire was completed in respondents’ classrooms, in 
the absence of teachers, under the guidance of field workers and on a 




Prevalence rates for the 9 HRB categories both overall and for each SE 
group were computed and analysed separately by gender. Next, age-
adjusted odds ratios (ORs) and 95% CIs for the medium and low SE 
groups, as compared with the high SE group, were computed for both 
genders. Additionally, the interactions of the effects of gender and SEP 
on all separate HRBs for the 3 SEP levels were analysed using a logistic 
regression model, also adjusted for age. Finally, indices of dissimilarity 
(IDs) for each type of HRB were calculated for boys and girls. The index 
of dissimilarity represents the percentage of all cases (individuals) that 
must be redistributed to obtain the same prevalence rate in all SE groups 
(Kunst and Mackenbach 1995). The statistical analyses were performed 
using SPSS 16.0.
To account for clustering of student outcomes per class, the logistic 
regression analyses were repeated on 2006 data using MLWiN 2.02 
(http://www.cmm.bristol.ac.uk/MLwiN/). 
Results
The sample comprised 1705 boys and 1749 girls: 1342 (39.8%) had parents 
with a university degree, 1650 (48.9%) had parents who were high school 
graduates, and 379 (11.2%) had parents with a lower educational degree.
A power analysis was not performed ex ante. Post-hoc power 
analyses were performed on gender differences in prevalence rates and 
on SE gradients per gender (Nam 1987), both at p less than 0.05, using 
PASS. Regarding gender differences, the power to detect differences 
in prevalence rates of smoking as found (ie, 2.7%) was about 45%. The 
power was much higher for HRBs with larger differences, like alcohol 
use, cannabis use, physical activity, and daily breakfast. Regarding 
socioeconomic gradients in smoking, the power was 58% for girls and 
about 28% for boys. The power to detect gradients varied according to the 
strength of the gradient and was lowest for alcohol use in girls (4%) and 
highest for no daily fruit consumption in girls (99.8%). 
Multilevel analyses showed very limited clustering by class and 
yielded identical or nearly identical ORs and 95% CIs (Pitel et al. 2010; 
Tomcikova et al. 2009), eg, the ORs (95% CI) for males versus females 
regarding alcohol use, smoking, and lack of physical activity were 
1.26 (0.89-1.80), 0.80 (0.59-1.08), and 0.58 (0.43-0.78), respectively in the 
multilevel analyses, as compared with 1.27 (0.89-1.80), 0.79 (0.59-1.06), and 
0.58 (0.44-0.78), respectively, in ordinary logistic regression. Therefore, all 
analyses were performed using ordinary logistic regressions with SPSS 
version 16.0.
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The results of these analyses are presented in Tables 3.1, 3.2, and 
3.3. The prevalence of unhealthy behaviours varied widely: from 3.4% 
for cannabis use (among girls) to 93.2% for no daily vegetables (among 
girls). Prevalence rates for frequent alcohol consumption and daily and 
occasional cannabis use were significantly higher among boys than among 
girls. The prevalence rates for skipping breakfast, physical inactivity, and 
smoking were significantly higher among girls than among boys (Table 
3.1).
SE differences were found in nutritional habits (skipping breakfast, 
daily consumption of fruit [among girls], daily concumption of vegetables 
[among girls], daily consumption of sweets [among girls]), physical 
inactivity, and smoking (among boys), but not in drunkenness, alcohol 
consumption, or cannabis use (Table 3.2). For skipping breakfast and 
physical inactivity, the SE gradient was similar for boys and girls (Table 
3.3). As compared with the highest SE group, the lowest SE group had 
significantly higher proportions of breakfast-skippers and physically 
inactive adolescents, with ORs of approximately 1.5 and 1.6, respectively. 
However, the SE gradients of some other nutritional behaviours differed 
significantly (p<0.05) by gender. While no SE differences were found 
in daily fruit or vegetable consumption among boys, girls from lower 
SE groups tended to behave less healthily (Table 2). For daily fruit 
consumption, a gender effect on SE differences was found for both the 
middle (OR, 1.51; CI, 1.09-2.10) and lowest SE groups (OR, 1.92; CI, 1.09-
3.38), while for daily vegetable consumption there was a gender effect 
only for the middle group (OR, 1.85; CI, 1.01-3.37; Table 3.3). Boys from 
the lowest SE group had a significantly higher odds of eating sweets 
daily, as compared with their high SE group counterparts (OR 1.58). 
The only significant difference in the prevalence rates for substance use 
was for smoking among girls from the middle SE group who, after age 
adjustment, had a 1.38 times higher odds of smoking in comparison with 
their peers from the highest SE group. In all other groups, no significant 
SE differences in prevalence rates of substance use were found (Table 3.2). 
The gender effect on SE differences was not significant for any type of 
substance use (Table 3.3).
IDs were generally small, and the highest indices were for cannabis 
use among boys (6.48%) and smoking among girls (5.04%). In all other 
groups, the indices were lower than 4% (Table 3.2).
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Table 3.1 Overall prevalence rates for health-related behaviours by gender, and age-adjusted odds ratios 
(ORs) and 95% CIs for males versus females.
Behaviour Boys Girls OR (95% CI) p
n in % n in %
No daily breakfast 678/1514 44.8 923/1605 57.5 0.59 (0.50-0.69) <0.001
No daily fruit 1044/1514 69.0 1115/1603 69.6 1.04 (0.87-1.24) 0.703
No daily 
vegetables
1381/1495 92.4 1480/1588 93.2 1.19 (0.87-1.64) 0.282
Daily sweets 578/1510 38.3 633/1591 39.8 0.88 (0.74-1.03) 0.105
Physical activity 
<5 times/week
952/1575 60.4 1295/1642 78.9 0.41 (0.34-0.48) <0.001
Smoking (daily or 
occasionally)
337/1619 20.8 394/1679 23.5 0.73 (0.58-0.91) 0.005
Drunk at least once 
in last 4 weeks
310/1584 19.6 295/1662 17.7 0.90 (0.71-1.16) 0.417
Alcohol  ≥3 times 
in last 4 weeks
281/1608 17.5 207/1669 12.4 1.56 (1.21-2.00) 0.001
Cannabis (daily or 
occasionally)
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Our study explored SE differences in several different HRB categories 
and the potential modification of these differences by gender. The results 
confirm that SE differences are generally small during adolescence. In 
addition, our findings show that SE gradients in adolescent HRB differ 
by gender only for some behaviours. Although more differences were 
found among girls than among boys in fruit consumption and vegetable 
consumption, the sizes of SE differences were similar between genders for 
other behaviours. 
Our finding in a Central European country of only small SE 
differences in health behaviours with largely varying prevalence rates 
confirms previous evidence from Western Europe, which showed SE 
differences to be small or absent during adolescence (Tuinstra et al. 1998; 
West et al. 1999). The largest SE inequalities were in nutritional behaviour 
among girls. For physical inactivity, a slight SE difference was found 
between the highest and lowest SE groups in both genders. For substance 
use, almost no differences were found. This supports the theory of Richter 
(2009), namely that parental SE position has little effect on adolescent 
substance use, as such behaviours have a later onset and are more 
influenced by peers than by family background. Although nutritional 
behaviour and physical inactivity can be altered during adolescence, they 
stem from childhood, making them more subject to parental influence 
(Johansen et al. 2006). The same process may also explain the relatively 
large SE difference in physical inactivity among both genders.
Interestingly, the overall prevalence rates of drunkenness were 
almost equal for boys and girls (19.6% vs 17.7%, respectively). However, 
for multiple alcohol use (≥3 times during the previous 4 weeks, without 
explicitly asking about drunkenness), the gap between boys and girls was 
much wider (17.5% vs 12.5%). This seems to contradict the claim of Richter 
(2009) that the trend toward gender-specific equalisation in HRB applies 
more to patterns of moderate HRB, while male dominance remains for 
“harder” HRB. The results of our study show exactly the opposite, ie, 
minimal differences in the hard category of alcohol consumption and a 
higher prevalence in the more moderate category.   
The strengths of this study are its large sample size and very high 
response rate. The study includes several HRB categories (nutritional 
behaviour and physical inactivity, but also substance use), whereas other 
studies often focus on a single behaviour.
A limitation of this study is the use of self-reports for data collection, 
which could have caused bias due to underreporting of risk behaviours 
(Adams et al. 2008). Underreporting may be more likely for use of 
substances that are either illicit (cannabis) or illicit in Slovakia for youths 
younger than 18 years (tobacco and alcohol). However, self-report was 
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shown to be moderately valid, at least regarding alcohol use (Brener et al. 
2003; Del Boca and Noll 2000). Moreover, the present questionnaires were 
completed voluntarily and anonymously, which makes reporting bias less 
likely (Brener et al. 2003). Another limitation of this study is its cross-
sectional design, which does not allow us to track possible alterations in 
SE gradient from childhood and adolescence until adulthood. Therefore, 
we cannot determine from our results that SE differences in Slovakia are 
less pronounced only in adolescence or how this relationship may change 
with age. Moreover, parental education is only 1 available measure of SEP. 
If a different measure of SEP (such as family income, parental occupations, 
or household assets) or a combination of such measures were used, the 
SE gradient for these behaviours could have differed as well. However, 
parental educational level is frequently used to assess the SEP of young 
people. Third, information on educational level of the parents was 
obtained from the adolescents, who might not know the education level 
of their parents. However, among those who returned the questionnaires, 
the response rate for these items was 96.9% and 94.1% for maternal and 
paternal education, respectively. Nevertheless, the adolescents may not 
have had accurate knowledge of parental education level (Currie et al. 
1997). However, according to Lien et al (2001), the strength of agreement 
between adolescent and parental reports of parental education was fair 
(kappa coefficients, 0.30 and 0.38 for paternal and maternal education, 
respectively). 
This study revealed that parental background, although not a 
very strong factor during adolescence, is related to some dietary habits, 
especially among females. It would be useful to explore the pathways of 
this relationship—for example, if their nutritional behaviour is caused 
by direct intervention, example, advice, or global health consciousness 
of parents, or if parental SEP perhaps plays an indirect role by choosing 
peers with similar habits, as is often the case in substance use (Madarasová 
Gecková et al. 2005; Urberg et al. 1997).  In comparing present and past 
results, it is important to be aware that some studies used as a proxy 
of family SEP the highest educational degree achieved by each parent 
individually rather than the highest educational degree achieved by both 
parents. Finally, despite its relatively large sample, our study still had 
rather low statistical power to detect gender differences in the gradients 
for some behaviours, which indicates that the likelihood of false-negative 
findings is relatively large in those instances. However, this limitation 
relates only to relatively small differences that will generally be of less 
practical importance.
A very high proportion of students of both genders and in all SE 
groups did not eat vegetables daily. Thus, all adolescents should be 
targeted by prevention activities that aim to increase regular vegetable 
consumption. However, girls from middle and low SE groups, and boys 
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from the lowest SE group, require special attention because the prevalence 
rates of other unhealthy nutritional behaviours were high in these groups, 
as was the prevalence rate of physical inactivity. The results suggest that, 
among girls, parents seem to have a more important role in consumption 
of fruit and a regular breakfast than in HRBs, which suggests that parents 
should be included in the promotion of these healthy nutritional habits.
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Degree of urbanisation and gender 
differences in substance use among 
Slovak adolescents 
Lukas Pitel, Andrea Madarasová Gecková, 
Jitse P. van Dijk, Sijmen A. Reijneveld
Published: International Journal of Public Health, 2011, 56:645-51.
Abstract
Objectives: Substance use among adolescents varies by gender and 
between countries. Urbanisation may contribute to this. The aim of our 
study is to explore the association between the degree of urbanisation and 
gender differences in adolescent smoking, binge drinking and cannabis 
use.
Methods: A cross-sectional questionnaire survey of Slovak 
adolescents was used (N=3493; mean age=14.33), stratified by degree of 
urbanisation. The effects of gender and urbanisation of the area and their 
interaction on substance use (smoking, binge drinking, cannabis) were 
analysed using a logistic regression model adjusted for age. 
Results: Gender and area and their interaction had statistically 
significant (p<0.01) associations with substance use. The lower the 
urbanisation of the area, the less riskily females behaved. An exception 
was found in the case of binge drinking where the results of the interaction 
of gender and degree of urbanisation were not significant for the second 
least urbanised area.
Conclusions: Prevalence rate of substance use among girls increased 
along with an increasing degree of urbanisation, while the prevalence rate 
of substance use among boys remained constant.
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Introduction
In most countries, boys tend to engage more frequently in most adverse 
health-related behaviour (HRB) than girls (Geckova et al. 2002; Ilhan et al. 
2009; Isralowitz and Rawson 2006; Makela et al. 2006; Piko and Fitzpatrick 
2007). However, this pattern does not seem to be universal. It varies by 
time (Abbott-Chapman et al. 2008; Pitel et al. 2010), country (Currie et al 
2004; Baska et al. 2009), degree of urbanisation within a country (Cronk 
and Sarvela 1997), age and socioeconomic position (Salonna et al. 2008; 
Williams et al. 2007).
Gender differences in substance use are probably strongly related 
to culturally bound gender roles (Van Gundy et al. 2005). Extreme 
examples of the impact of gender roles on gender disparities in HRB 
can be found in Islamic societies, in which there is traditionally a much 
higher prevalence of smoking (Ghouri et al. 2006) and also alcohol and 
drugs addiction (Hafeiz 1995) among males than among females. Gender 
is a strong predictor of HRB in North America and Europe as well, but 
its impact varies by country and age group (Graham 1996; Makela et al. 
2006). Moreover, gender patterns are not stable over time. For instance, 
the gender ratio regarding smoking has shifted (or is still shifting) from a higher prevalence rate among males towards equalisation, or even a higher 
prevalence rate among females in the UK (Matheson and Summerfield 2000) and in several other Western and Southern European countries (Graham 1996). This also holds true for adolescents; e.g. in England smoking prevalence rates were rather equal by gender in the early 1980s, and a 
decline in the male smoking and rise in female smoking occurred in the 
mid 1980s. This has led to higher prevalence rates of smoking among girls 
compared to boys since then. 
A rather uneasy societal transition from a socialist system to a market-
oriented one took place during the 1990s in Slovakia. Concurrently, 
the country opened itself to aggressive advertising of Western tobacco 
corporations without having any legislative control mechanisms in that 
period. The first (insufficient) law which regulated smoking in public 
places was just passed in 1997 and its stronger upgrades followed in 2006 
and 2009. It is likely that these circumstances influenced the uptake of 
substance use in the transitional countries in the 1990s (Puska 1997). The 
social turmoil connected with the transition also may have influenced 
differences in substance use by gender but evidence is lacking about this. 
During this transition, adolescent substance use among Slovak 
adolescents indeed increased. Representative studies of substance use 
among Slovak adolescents during this period are the Health Behaviour 
in School-aged Children (HBSC) studies, with data collections in 1993-
1994 and 1997-1998 (King et al. 1996, Currie et al. 2000) and the European 
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School Survey Project on Alcohol and Other Drugs (ESPAD) studies with 
data collections in 1995, 1999, and 2003 (Hibell et al. 1997, 2000, 2004). The 
HBSC studies show an increase of smoking and binge drinking in the 
mid-1990s (King et al. 1996; Currie et al. 2000) among Slovak adolescents. 
The ESPAD studies indicate a further continued increase in smoking, 
binge drinking and also in cannabis initiation from 1995 to 1999. While 
the smoking prevalence rates remained relatively stable between 1999 and 
2003, the prevalence rates of binge drinking and cannabis lifetime use kept 
increasing during that period (Hibell et al. 1997, 2000, 2004) in Slovakia. 
Although the prevalence rate of self-reported substance use was higher 
among boys in the beginning of the explored period, the prevalence rate 
among girls increased faster and eventually, gender differences in these 
three kinds of substance use decreased over time. 
Sociocultural patterns in substance use do not only vary between 
nations but may also differ within countries, for example according to the 
degree of urbanisation. In adults, a higher degree of urbanisation seems 
to increase probability of substance use (Sundquist and Frank, 2004), 
particularly among females (Pomerleau et al. 2004; Idris et al.) Regarding 
adolescents, Cronk and Sarvela (1997) reported that in 1976 use of most 
substances was more prevalent among urban adolescents compared to 
rural. However, till 1992, the differences between the urban and rural areas 
decreased. They also found that rural adolescents had higher prevalences 
for the use of alcohol and tobacco, particularly in excessive use. Similar 
trends were observed among both genders, although rural girls caught up 
later substance use compared with urban girls. Abraham (1999) found a 
positive relationship between municipality population density and illicit 
drug use, cannabis included, in a Dutch population aged 12 and older, but 
the relationship between gender and drug use prevalence was equivalent 
in all cities.
The differences in substance use by urbanisation and the time trends 
in gender ratios per country may be related, gender ratios changing faster 
in for instance urbanised areas than in rural areas. However, studies 
on the link between urbanisation and gender differences in adolescent 
substance use are very scarce (Cronk and Sarvela 1997; Abraham 1999). 
Therefore the aim of our study is to explore the association between the 
degree of urbanisation and gender differences in adolescent smoking, 




Data were collected between October and December 2006. The sample 
consisted of 3725 adolescents in the 8th and 9th grade of randomly selected 
ordinary elementary schools across Slovakia. We excluded 178 cases from 
special schools which were attended by adolescents with special education 
needs (e.g., a special high school for sportsmen) so that the analyses were 
performed on a sample consisting of 3547 adolescents (mean: 14.3 years; 
SD: 0.5 years; 49% boys; response rate: 93.5%). The primary reasons for 
non-response were illness and other types of absence. The respondents 
completed the questionnaire in their classrooms and under the guidance 
of field workers. 
Measures
We obtained data on the use of alcohol, smoking and the use of hashish/
marijuana. These were measured by simple questions about the occurrence 
and frequency of use. The wording of the questions was derived from 
the questions from the HBSC studies (Currie et al 2004). The answers 
provided were then dichotomized.
For cigarette smoking, the wording of the question was: “Have you 
ever smoked a cigaretter (even if only once)?” Respondents could choose 
from the options:  “I do not smoke”, “I have already tried smoking”, “I 
used to smoke but I have ceased completely”, “I smoke occasionally but 
not daily” and “I smoke daily”. The indication of risky behaviour was 
current smoking on a daily or occasional basis.
For alcohol consumption, the wording of the question was: “Have 
you been drunk during the past 4 weeks?” Respondents could choose 
from the options: “Not even once”, “1-2 times”, or “3 times and more”. 
All subjects who reported to have been drunk at least once in the previous 
four weeks were labelled as participating in risky behaviour.
For cannabis use, the wording of the question was: “Have you ever 
smoked hashish or marijuana?” Respondents could choose from the 
options “No, never”, “I have tried it already”, “I smoke from time to time 
but not daily” or “I smoke daily”. All who reported to have ever smoked 
hashish or marijuana were labelled as behaving riskily.
Urbanisation was measured using four types of areas which 
largely differ in degree of urbanisation. The most highly urbanised 
category consisted of adolescents from Bratislava, the biggest Slovak city 
(population 455,000; regional GDP 14,342 EUR in 2004) and the Slovak 
capital, situated in the western part of the country. It has a high proportion 
of university students, is the richest region of the country and has the 
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lowest unemployment. The second group (high degree of urbanisation) 
consisted of adolescents from Kosice (population 235,000; regional GDP 
4,696 EUR in 2004). It is also a university city but in the eastern part of 
Slovakia and with much lower incomes and higher unemployment rates 
than those of Bratislava. The third group (low degree of urbanisation) 
consisted of adolescents from Zilina (population 85,000; regional GDP 5,176 
EUR in 2004), a city located in central Slovakia. At the time of the study, 
rapid economic growth and decrease of the then high unemployment 
rate started in that region due to huge investments in new automobile 
manufacturing plants near the city. The fourth group (the lowest degree 
of urbanisation) consisted of adolescents from several smaller towns 
and villages located in eastern and central Slovakia (population under 
40,000; regional GDP 4,696-5,176 EUR in 2004), mostly with low income, 
high unemployment rates and small proportions of university-educated 
population (Statistical Office of Slovak Republic, 2003; Eurostat Press 
Office, 2007).
Statistical analysis
First, we computed simple prevalence rates for the three kinds of substance 
use (smoking, binge drinking, cannabis use) in each of the four residential 
groups, split by gender. Next, age-adjusted odds ratios for all degrees of 
urbanisation compared to the highest group were calculated for each 
gender separately. The effects of gender and area and their interaction on 
substance use for the four levels of urbanisation were analysed using a 
logistic regression model, also adjusted for age. Statistical analyses were 
performed with SPSS 14.0.
Results
Smoking 
The prevalence rate of smoking among girls decreased from 30% to 16% 
for the highest compared to the lowest degree of urbanisation, whereas 
among boys it was almost equal for all degrees of urbanisation – around 
20% (Table 4.1). Correspondingly, among girls, significantly lower OR of 
smoking occurred in the low (p<0.05) and the lowest (p<0.001) urbanised 
areas (Table 4.2). The odds ratios (OR) of smoking by degree of urbanisation 
were  not statistically significant among boys. These differences by gender 
in the association of smoking with degree of urbanisation are reflected by 
the OR for their interaction (Table 4.3).
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Binge drinking
The lower the degree of urbanisation was, the lower was the prevalence of 
binge drinking in the previous 4 weeks among girls. Every fourth girl in 
the most urbanised area reported to have been drunk at least once in the 
past four weeks, which was an even higher rate than among boys in those 
areas, while in the smallest towns and rural areas only every ninth girl 
reported such behaviour (Table 4.1). 
Among girls, similar differences by urbanisation were found as 
in smoking (Table 4.2). Among boys, no such pattern by urbanisation 
was observed. OR were not significantly different between the least 
and most urbanised areas and no consistent trend was observed either. 
The interaction between gender and degree of urbanisation contributed 
to the model with statistical significance. Similarly as in smoking, the OR 
of this interaction was lowest for the least urbanised group, i.e. in that 
group prevalence rates of girls were lowest compared to boys (Table 4.3). 
Assessment of frequent binge drinking (3 times or more last month vs. 
less) showed roughly similar gradients, but with more chance variation 
due to the much lower frequency of this behaviour (not shown).
Cannabis use 
As for cannabis lifetime use, we observed differences among girls in the 
very same direction, e.g. the lower the degree of urbanisation, the lower 
the prevalence of cannabis use among girls. Only 1 out of 25 girls from 
the group with the lowest urbanisation had ever tried cannabis. The OR 
of girls from the two lowest urbanised groups was significantly smaller 
compared to the highest urbanised one (p<0.001 in both cases). Prevalence 
rates among boys are almost equal for all degrees of urbanisation, 
however (Tables 4.1 and 4.2). The interaction between gender and degree 
of urbanisation contributed to the model with statistical significance 
(Table 3). Significant differences were found between the most urbanised 
area and the two least urbanised ones. Assessment of occasional or daily 
cannabis smoking (3 times or more last month vs. less) showed similar 
gradients or less, but with more chance variation due to the much lower 
frequency of this behaviour (not shown).
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Smoking Binge drinking Cannabis use
Boys Girls Boys Girls Boys Girls
Highest 21.1% 30.6% 20.6% 25.0% 21.5% 18,4%
 N 82/389 118/385 77/374 95/380 82/382 70/380
High 21.6% 25.8% 22.4% 19.6% 21.0% 15.1%
 N 108/499 145/562 110/491 109/557 104/496 84/556
Low 21.3% 19.2% 14.7% 15.2% 19.1% 6.4%
 N 61/287 55/287 41/278 43/283 54/283 18/283
Lowest 19.7% 16.1% 17.9% 11.2% 20.0% 4.0%
 N 93/473 77/477 84/469 53/473 94/469 19/477
Total 20.9% 23.1% 19.4% 17.7% 20.5% 11.3%
 N 344/1648 395/1711 312/1612 300/1693 334/1630 191/1696
N = counts
Table 4.2 Odds ratios for substance use due to degree of urbanisation for boys and girls separately, 
adjusted for age (Slovakia, 2006).
Smoking Binge drinking Cannabis use
Boys Girls Boys Girls Boys Girls
Degree of 
urbanisation
  Highest 1 n.s. 1 *** 1 n.s. 1 *** 1 n.s. 1 ***




































*** p<0.001; n.s. = no significance
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Table 4.3 The effect of gender, degree of urbanisation and  interaction of gender and degree of urbanisation 
on HRB among adolescents, adjusted for age in odds ratios and 95% confidence intervals in parentheses 
(Slovakia, 2006). 
Smoking Binge drinking Cannabis use
Age 1.51 (1.32-1.73)*** 1.66 (1.44-1.93)*** 1.81 (1.55-2.11)***
Gender 
 Male 1 ** 1 * 1 n.s.
 Female 1.76 (1.26-2.46) 1.45 (1.02-2.07)* 0.94 (0.65-1.36)
Degree of urbanisation 
 Highest 1 n.s. 1 n.s. 1 n.s.
 High 1.15 (0.82-1.60) 1.27 (0.91-1.78) 1.14 (0.81-1.60)
 Low 1.16 (0.78-1.71) 0.80 (0.52-1.24) 1.11 (0.74-1.66)
 Lowest 0.97 (0.69-1.38) 0.94 (0.65-1.35) 1.11 (0.78-1.57)
Female gender by 
urbanisation
 Highest 1 ** 1 ** 1 ***
 High 0.71 (0.46-1.11) 0.58 (0.36-0.92) 0.72 (0.44-1.18)
 Low 0.55 (0.32-0.94) 0.80 (0.44-1.45) 0.34 (0.17-0.68)
 Lowest 0.45 (0.28-0.73) 0.40 (0.24-0.67) 0.15 (0.08-0.29)
* p<0.05; ** p<0.01; *** p<0.001; n.s. = no significance
Discussion
Our study showed gender disparities in smoking, binge drinking and 
cannabis use that differed by degree of urbanisation. Among boys, 
no significant differences by urbanisation were found regarding the 
prevalence of substance use. Among them, prevalence rates were very 
similar for all urbanisation levels and for every kind of substance use, 
about 20%, the only exception being binge drinking in the low urbanised 
area where this rate was 14.7%. Among girls, a continuous decrease in 
substance use prevalence was found by decreasing degree of urbanisation. 
Interestingly, the prevalence of smoking and binge drinking among girls 
from the highest urbanisation level was even greater than among the boys 
from the same urbanisation level. The decreasing trend held for all three 
kinds of substance use that were examined. In particular, among girls, 
differences between the group with the highest degree of urbanisation and 
the two groups with the lowest degree of urbanisation were statistically 
significant for all three types of HRB. 
The prevalence rate of smoking among Slovak adolescents is 
currently increasing (Hibell et al. 2004; King et al. 1996; Currie et al. 2000). 
The results of our study indicate that perhaps the process of diffusion 
of smoking from more urbanised to less urbanised areas occurred some 
time ago among boys but not among girls. According to Rogers (1962) 
and Rogers and Shoemaker (1971), new practices tend to be taken up 
first by communities with relative advantage in socioeconomic status, 
educational level, and upward social mobility. This is usually the case in 
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more urbanised areas rather than in the less urbanised ones. Additionally, 
according to Lopez et al. (1994) and Graham (1996), in many previous 
studies among adults from several European countries, smoking was 
generally first taken up by males when introduced. Therefore it can 
be assumed that it takes a longer time till trends in substance use are 
adopted by females, especially by those in areas with a lower degree of 
urbanisation. Possibly, current substance use in Slovakia is in a stage in 
which the new trends were already adopted by boys, regardless of degree 
of urbanisation, but until now only by those girls who live in the most 
urbanised areas. This also may explain why cannabis had the most steep 
gradient of gender differences by degree of urbanisation. Further research 
is needed to assess whether the approach of Rogers (1962) and Rogers and 
Shoemaker (1971) indeed applies to adolescents in the current globalized 
world and whether the findings of Lopez et al. (1994) and Graham (1996) 
regarding the smoking epidemic may indeed be applied on other kinds 
of substance use. International cross-sectional studies in time series on 
several kinds of adolescent substance according to degree of urbanisation 
use are required to confirm this.
Another possible explanation is that the diffusion of substance use 
already occurred but for some reasons the behaviours were not adopted 
by girls in the areas with lower degrees of urbanisation. Perhaps the social 
attitude towards female substance use is simply more conservative in areas 
with low degree of urbanisations or it is a consequence of a more general 
traditional patriarchal socialisation patterns regarding gender roles. 
According to the power-control theory verified by Grasmick et al. (1996) 
on American adolescents, girls from more patriarchal families showed 
a lower taste for risk, globally defined, than boys. In less patriarchal 
families, no such a gender difference occurred. Similarly, Emslie et al. 
(2002) found that the personal trait of masculinity rather than actual 
gender was positively associated with smoking and heavy drinking. 
Unfortunately, our data did not allow us to include family socialisation 
patterns or masculinity in the analysis. 
Strengths and limitations
The validity of our study is supported by its high response rate, which 
largely limits the likelihood of selection bias. Due to the anonymous 
character of the study and the fact that data were collected by trained social 
workers instead of teachers, social desirability and selective responding 
were prevented to a high extent. Moreover, the wording of the questions 
was as clear and short as possible, being derived from questions on the 
HBSC studies (Currie et al. 2004), which were tested for both internal and 
external validity several times before. 
However, the cross-sectional design of the study limits its potential 
for causal inferences and for the assessment of trends in time. A repeated 
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cross-sectional design may enable the latter, in particular to test our 
hypothesis on picking up trends in girls.
Implications
Our study shows that the likelihood of adolescent health endangering 
behaviours is higher in highly urbanised areas, in particular among girls. 
Its findings suggest that health policy makers should pay attention to this 
unequal distribution and should adapt prevention programs accordingly. 
Girls in big cities seem to deserve special attention. Secondary prevention 
efforts should thus specifically be targeted on this group. However, 
studies on trends from Western countries (Daponte-Codina et al. 2009) 
indicate that the smoking epidemic is going to occur among females in 
low urbanised areas as well, only with a certain delay. Thus, regional 
disparities might diminish in the future due to rising substance use 
prevalence among rural girls. Policymaking for regions where the 
prevalence rates of smoking among girls are still low should focus on 
preventing the probable impending smoking epidemic through primary 
prevention activities. 
Future studies which evaluate the factors associated with smoking, 
binge drinking and cannabis use for both genders are needed to gain 
deeper insights into the explanation of the present results. Besides, future 
repeated surveys will be needed to confirm whether our findings are 
indeed due to gender differences in the timing of behavioural changes by 
urbanisation. This may add to the prevention of adverse health behaviours 
as well as the retention of healthy ones.
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Abstract
Background: An inverse relationship between religiosity and 
adolescent health-related behaviour has been repeatedly documented, but 
evidence regarding gender is scarce. The aim of our study is to assess the 
association between a wide range of adolescent health-related behaviours 
and religiosity as well as gender differences in these associations.
Methods: Data were collected in 2010 in Slovakia on 3674 
adolescents, mean age 14.9 years (response: 79.5%). Odds ratios for levels 
of religiosity, measured by religious attendance and by religious salience, 
were calculated for 15 behaviours such as the use of various substances, 
nutritional behaviour and violent behaviour. We then assessed the 
interactions of religiosity and gender on these behaviours. 
Results: Religiosity was inversely associated with health-risk 
behaviour in smoking, drunkenness, cannabis use, having breakfast, 
soft drinks consumption, screen-based activities and sexual intercourse 
among both genders and in truancy among girls only. This association 
was significantly stronger among girls than among boys in smoking, 
drunkenness and cannabis use. Religiosity was unrelated to the 
consumption of fruits, vegetables and sweets, physical inactivity, tooth 
brushing, fighting and bullying others in both genders. 
Conclusion: An inverse relationship between religiosity and 
health-risk behaviour was found in several behaviours (especially use of 
substances), but not for other behaviours (violent behaviours in particular). 
Gender seems to moderate this relationship in smoking, drunkenness and 
cannabis use. Further research is needed on the mechanisms leading to an 
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association between religiosity and health behaviour and on the strength 
of this association in other countries and cultures.
Introduction
An inverse association between adolescent health-related behaviour 
(HRB) and religiosity has been found in several studies. In a meta-
analysis of 40 studies dealing with the relationship between religiosity 
and constructive and destructive behaviours among adolescents, Cheung 
and Yeung (2011) reported a weak overall association (Zr = .173), with less 
unhealthy and anti-social behaviour among more religious adolescents. 
Associations with private measures of religiosity (for example praying or 
religious salience) were slightly stronger than with public measures of 
religiosity (for example religious attendance). 
While findings on the inverse association of religiosity with substance 
use and sexual behaviour are mostly consistent, those on its relationship 
with delinquent behaviour are more ambiguous. A meta-analysis by Baier 
& Wright (2001) showed a small effect across 60 studies, the majority of 
which concerned an inverse relationship between a measure of religion 
and some form of unlawful behaviour. Controversy remains concerning 
the degree to which this relationship is causal, or whether it is the result of 
other factors such as personality traits leading to both more religiousness 
and less delinquency (Cochran et al. 1904; Benda 1995; Benda et al. 2006). 
The association of religiosity with other health behaviours, such as 
nutritional behaviour, sedentary behaviour and physical inactivity, has 
been only rarely explored among adolescents. Wallace and Forman (1998) 
found a composite measure of healthy nutritional behaviours and exercise 
to be positively related to both religious salience and religious attendance, 
even after controlling for socio-demographic factors. Moreover, evidence 
is lacking on gender differences in the religiosity-HRB link among 
adolescents. Gender has been shown to be an important moderator 
of the associations of several other social factors with HRB, such as 
socioeconomic position or degree of urbanisation (Pitel et al. 2010, 2011a). 
Zaleski and Schiaffino assessed the effect of gender on the association 
between religiosity and sexual intercourse among adolescents (Zaleski 
and Schiaffino 2000). They found no statistically significant gender 
differences regarding this association. Several other studies assessed the 
association between religiosity and HRB for boys and girls separately 
but did not test the statistical significance of gender differences in this 
association, prohibiting further inferences (Rosenbaum and Kandel 1990; 
Steinman KJ, Zimmermann 2004; van den Bree et al. 2004). 
Finally, a vast majority of the studies dealing with the association 
of religiosity and HRB among adolescents were conducted in the United 
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States. Only a few covered Western Europe, and, to our knowledge, only 
two took place in Central Europe. Regarding Central Europe, Piko and 
Fitzpatrick (2004) found a negative relationship in Hungary between 
smoking, binge drinking and marijuana use and several indicators of 
religiosity among boys. Among girls, this relationship was found only 
between religious attendance and marijuana use. In a subsequent similar 
study (Kovacs et al. 2011), an association was only found between religious 
attendance and smoking among boys. Among girls, perceiving oneself 
as a “religious person” was related to smoking, binge drinking and 
marijuana use, and religious attendance was related with binge drinking 
only. However, these studies worked with non-nationally representative 
samples, focused on substance use only and did not assess the magnitude 
of the gender differences specifically. 
The aim of our study is to fill these gaps by assessing the relationship 
between HRB and religiosity, as measured by religious behaviour and 
beliefs, in a broad range of behaviours among a nationally representative 
sample of Slovak adolescents and by assessing the degree to which gender 
affects this association. 
Methods  
Sample and procedure
Data were collected in May and June 2010 in Slovakia as a part of the 
Health Behaviour in School-aged Children research project. Based on 
a list of schools from the Slovak Institute of Information and Prognosis 
for Education, 134 schools were chosen randomly after the selection was 
stratified according to region, type of school (elementary vs. grammar) and 
size of the schools in order to create a nationally representative sample. Of 
the 108 schools contacted, 106 took part in the survey, representing a 98.1% 
school response rate. One class per grade from each school was chosen 
randomly and sampled. The original sample consisted of 8491 adolescents 
from the 5th to the 9th grade of elementary schools and corresponding 
grades from grammar schools across Slovakia (response: 79.5%). The most 
important reasons for non-response were illness (10.3%) and parental 
disapproval of the participation of their children (7.4%). 
Our study was restricted to adolescents from the 8th and 9th 
grades due to the higher prevalence rates in several behaviours among 
them. Therefore, analyses were performed on a sample consisting of 3674 
adolescents (mean age 14.98 years; SD ±0.66 years; 48.7% boys). Questions 
on marijuana use and sexual intercourse were included only in the 9th 
grade questionnaires. Therefore, in the case of these variables, analyses 
were performed on a smaller sample (1784 adolescents; mean age 15.48 
years; SD ±0.45 years; 48.0% boys). 
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The questionnaire was completed in the respondents’ classrooms 
during regular class time under the guidance of trained field workers and 
on a voluntary and anonymous basis in the absence of teachers. Parents 
were informed about the study by the school administration and could 
opt out in case of disagreement. No explicit incentives were provided for 
participation.
Measures
Sociodemographic measures included gender, age and five indicators of 
family and social backgound: parental divorce, parental education, the 
composite score of Family Affluence Scale II (Boyce et al. 2006), the degree 
of urbanisation categorised according to the latest HBSC School Level 
Questionaire (Mager et al. 2010), and the language spoken at home as a 
proxy measure for ethnicity.
Religiosity was measured by two separate indicators: frequency of 
attending church or religious sessions (religious attendance) and self-
rated importance of religious faith to one’s own life (religious salience). 
For religious attendance, the wording of the question was: “How often do 
you go to church or to religious sessions?” with possible answers: several 
times a week / approximately once a week / approximately once a month 
/ a few times a year / never. Those who reported attending religious 
sessions at least once a week were considered as attending. For religious 
salience, the wording of the question was: “How important would you 
say your religious faith is for your life?” with a scale from 1 to 7, where 
1 was defined as “not important at all”, 4 as “neither important nor 
unimportant” and 7 as “absolutely important”. The remaining options of 
the scale (2, 3, 5 and 6) were not defined by words. Those who scored at 
least 5 were considered as persons with high religious salience.   
Following the aforementioned cut-offs, about 40% of boys and 
50% of girls were classified as religious by both religious attendance 
and religious salience (Table 5.1). In about 25% of all adolescents, their 
religiosity according to these dichotomisations was not consistent: they 
either attended but reported low religious salience or vice versa (data not 
presented). Therefore, the two measures were also combined, resulting 
in four groups: 1. not attending and with low religious salience (the 
least religious group); 2. attending but with low religious salience; 3. not 
attending but with high religious salience; 4. attending and with high 
religious salience (the most religious group). 
HRB concerned unhealthy or antisocial behaviour: recent smoking 
and drunkenness, lifetime cannabis use, no regular breakfast, no regular 
consumption of fruits and vegetables, consumption of sweets and soft 
drinks, physical inactivity, screen-based activities, insufficient tooth 
brushing, sexual intercourse, truancy, fighting and bullying others. These 
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behaviours were dichotomised according to the cut-offs in the latest 
Health Behaviour in School-aged Children International Report (Currie et 
al. 2008), if available. In cigarette smoking and drunkenness, the indicator 
for unhealthy behaviour was recent use, i.e., at least once during the last 30 
days. In cannabis use and sexual intercourse, the indicator was having had 
the experience of sexual intercourse at least one time. For the remaining 
behaviours, cut-offs concerned regular occurrence: having breakfast less 
than on every school day (‘no regular breakfast’), fruits consumption less 
than daily (‘no regular fruits consumption’), vegetables consumption less 
than daily (‘no regular vegetables consumption’), sweets consumption at 
least daily (‘sweets consumption’), soft drinks consumption at least daily 
(‘soft drinks consumption’), 60 minutes of moderate-to-vigorous physical 
activity less than daily during the last 7 days (‘physical inactivity’), at least 
6 hours of screen-based activities (the sum of TV-watching, electronic 
games and other PC-activities) altogether per weekday (‘screen-based 
activities’), tooth brushing less than twice a day (‘insufficient tooth 
brushing’), skipping at least a whole school day at least 3 times in the last 
12 months without a proper justification (‘truancy’), at least 3 physical 
fights in the last 12 months (‘fighting’) and bullying others at least 2 or 3 
times a month for (‘bullying others’).  
Statistical analyses  
We first computed prevalence rates for the 15 behaviours, both overall and 
by category of religiosity. As we intended to explore gender differences 
in the relationship between HRB and religiosity, we also computed 
these prevalence rates for boys and girls separately. Next, we computed 
age-adjusted odds ratios (ORs) and 95% confidence intervals (CI’s) for 
religiosity groups, using the least religious group – ‘not attending and 
with low religious salience’ – as reference group for each gender. In 
order to control for the effects of potential confounders, we repeated 
the analyses while adjusting not only for age, but also for parental 
divorce, parental education, family affluence, degree of urbanisation and 
ethnicity. In these analyses, we used the composite categorical measure of 
religiosity. In addition, we repeated this with the inclusion of the two non-
dichotomized measures of religiosity to assess whether findings were 
similar for continuous-level measures of religiosity. Finally, we analysed 
the interactions of the effects of gender and religiosity on HBR for the 4 
levels of religiosity using a logistic regression model, also adjusted for 
age. Statistical analyses were performed using SPSS 16.0.
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Results
Frequencies and percentages for both measures and the combined groups, 
for both genders separately, are presented in Table 1. The prevalence rates 
for the behaviours varied widely: from 5.4% for truancy (among girls) to 
87.8% for physical inactivity (also among girls). 
The results of further analyses are presented in Table 5.2. In most 
behaviours, the prevalence rates in the most religious group were 
considerably lower than those in the least religious group, and the 
prevalence rates in the partly religious groups were mostly similar to 
those in the least religious group. 
The differences concerned recent smoking, recent drunkenness, 
lifetime cannabis use, no regular breakfast, soft drinks consumption, 
screen-based activities, sexual intercourse and truancy. The biggest 
relative differences were found for sexual intercourse (OR 0.29). Lifetime 
cannabis use and sweets consumption were the only behaviours where 
the odds ratio was significantly higher in one of the more religious groups 
compared to the least religious group. The overall logistic model was not 
statistically significant in sweets consumption. 
Almost all of these associations persisted in the most religious group 
after additional adjustment for parental divorce, parental education, 
family affluence, degree of urbanisation and ethnicity, without important 
changes in estimates of the strength of the association. Associations 
concerned drunkenness (OR 0.74; CI 0.52-1.06), cannabis use (OR 0.56; 
CI 0.39-1.10), soft drinks consumption (OR 0.83; CI 0.63-1.10) and sexual 
intercourse (OR 0.59; CI 0.31-1.11), all of them only among boys. When the 
two non-dichotomized measures of religiosity were used, the associations 
between HRB and religiosity were mostly similar to those in the original 
analyses with the combined categorised measure (not shown). The only 
exception concerned substance use among boys: the examined association 
was only found if both measures of religiosity were included, indicating a 
possible interaction between them. After controlling for possible mediators 
and confounders, the changes in the association between religiosity and 
HRB were marginal (not shown).
The odds ratios of the interaction of gender and religiosity on HRB 
were only statistically significant in recent smoking, recent drunkenness, 
lifetime cannabis use and in truancy, where the overall interaction model 
was not statistically significant (Table 5.3). In all of these behaviours, the 
association between HRB and religiosity was stronger among girls than 
among boys.
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Table 5.1 Frequencies and percentages for both measures of religiosity and the combined groups, and for 
health-related behaviour, for both genders separately.
Boys Girls p-values
n Valid % n Valid %
Religious attendance <0.001
Not attending (less than once a week 
or never)
1012 58.7 942 51.1
Attending (at least once a week) 713 41.3 902 48.9
Missing 65 - 40 -
Religious salience (scale 1-7) <0.001
Low religious salience (score 1-4) 1032 60.3 948 51.6
High religious salience (score 5-7) 679 39.7 890 48.4
Missing 79 - 46 -
Attendance & salience combined <0.001
Not attending + low religious salience 819 48.0 707 38.5
Attending + low religious salience 210 12.3 239 13.0
Not attending + high religious salience 188 11.0 231 12.6
Attending + high religious salience 491 28.7 658 35.9
Missing 82 - 49 -
Health-related behaviour
Recent smoking 540/1783 30.3 501/1881 26.6 0.024
Recent drunkenness 362/1782 20.3 305/1877 16.2 0.006
Lifetime cannabis use (9th grade only) 189/909 20.8 124/968 12.8 <0.001
No regular breakfast 851/1761 48.3 1084/1865 58.1 <0.001
No regular fruits consumption 1300/1761 73.8 1280/1868 68.5 <0.001
No regular vegetables consumption 1362/1747 78.0 1386/1859 74.6 0.015
Sweets consumption 713/1753 40.7 862/1864 46.2 0.001
Soft drinks consumption 745/1760 42.3 681/1865 36.5 <0.001
Physical inactivity 1284/1761 72.9 1639/1866 87.8 <0.001
Screen-based activities 1005/1638 61.4 874/1793 48.7 <0.001
Insufficient tooth brushing 916/1784 51.3 560/1882 29.8 <0.001
Sexual intercourse (9th grade only) 135/881 15.3 100/966 10.4 0.004
Truancy 122/1781 6.9 101/1882 5.4 <0.001
Fighting 354/1752 20.2 113/1863 6.1 0.122
Bullying others 334/1760 19.0 201/1875 10.7 <0.001



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 5.3 The association of gender, religiosity and the interaction of gender and religiosity with HRB 









Age 1.29 (1.15-1.45)*** 1.50 (1.31-1.71)*** 1.17 (0.88-1.56) 1.96 (1.59-2.42)***
Gender 
 Male 1 1 1 1
 Female 1.28 (1.03-1.58)* 1.11 (0.87-1.43) 0.84 (0.59-1.20) 1.03 (0.70-1.51)
Religiosity 
Not attending + low 
religious salience
1 * 1 ** 1 ** 1
Attending + low 
religious salience
1.20 (0.87-1.66) 1.35 (0.94-1.93) 1.28 (0.77-2.15) 1.01 (0.56-1.83)
Not attending + high 
religious salience
1.05 (0.75-1.48) 1.33 (0.92-1.94) 1.77 (1.10-2.86)* 0.83 (0.44-1.56)
Attending + high 
religious salience
0.73 (0.57-0.94)* 0.71 (0.53-0.96)* 0.57 (0.37-0.89)* 0.70 (0.44-1.13)
Female gender by 
religiosity
Not attending + low 
religious salience
1 *** 1 ** 1 ** 1
Attending + low 
religious salience
0.62 (0.40-0.98)* 0.69 (0.41-1.16) 0.51 (0.23-1.14) 0.99 (0.44-2.25)
Not attending + high 
religious salience
0.53 (0.33-0.87)** 0.45 (0.26-0.78)** 0.31 (0.14-0.69)** 0.81 (0.33-1.99)
Attending + high 
religious salience
0.49 (0.34-0.71)*** 0.57 (0.37-0.89)** 0.60 (0.31-1.15) 0.38 (0.18-0.81)*
Differences and overall models which are statistically significant (p<0.05) are in bold. 
* p<0.05; ** p<0.01; *** p<0.001
Discussion 
The aim of this study was to assess the relationship between health-
related behaviour and religiosity, as well as gender differences in this 
relationship. In most behaviours the most religious group of adolescents 
behaved less riskily and less unhealthily than the least religious group. 
However, the groups of adolescents which were either attending or with 
high religious salience (but not both) did not differ from the least religious 
group in most behaviours. Moreover, some behaviours were unrelated to 
religiosity. Regarding the strength and gender pattern of the association 
with religiosity, three distinct groups of behaviours can be identified. 
1. Behaviours associated with religiosity in both genders, but 
stronger among girls: smoking, drunkenness, cannabis use, sexual 
intercourse and truancy (though not statistically significant among 
boys). In these behaviours, the difference between the non-religious 
and the most religious group is clearly visible in the total sample. In 
smoking, drunkenness and cannabis use, these differences are bigger 
among girls. In cannabis use, the interaction odds ratio is statistically 
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significant in the group “not attending but with high religious salience”. 
In sexual intercourse, the interaction odds ratios are even lower than in 
smoking and drunkenness, but not statistically significant. This may be 
due to the smaller sample size, because these items were included in the 
questionnaires for the 9th school grade only, and to the low prevalence 
rates. 
2. Behaviours relatively weakly albeit significantly associated with 
religiosity: no regular breakfast, soft drinks consumption and screen-
based activities. In these behaviours, the association was found in both 
genders equally. However, among boys, the association became non-
significant in soft drinks after controlling for family and social indicators.
3. Behaviours not associated with religiosity: no regular fruits 
consumption, physical inactivity, insufficient tooth brushing and fighting. 
Vegetables consumption, sweets consumption and bullying others might 
be included in this group as well, because their association with religiosity 
was only very weak and the overall model was not statistically significant. 
The interaction of gender and religiosity on these seven behaviours was 
not statistically significant either. 
Regarding the use of substances, the results of our study are in 
accordance with previous studies: the association with religiosity is 
relatively stronger than for most other behaviours (Wallace and Forman 
1998; Abbott-Chapman and Denholm 2001). The inverse association 
with sexual behaviour is also in accordance with most previous studies 
(Abbott-Chapman and Denholm 2001; Jones et al. 2005; Laflin et al. 2008). 
However, unlike Zaleski and Schiaffino (2000), we found an inverse 
association of religiosity with sexual intercourse that was stronger among 
girls than among boys. The overall strong inverse association of religiosity 
with drunkenness and cannabis use among girls in our study is in line 
with the results of Kovacs et al. (2011). However, our findings contradict 
their hypothesis that gender differences in the association between 
religiosity and HRB may be due to the religiosity of girls being more 
church-oriented. In our study, the inverse association between religiosity 
and smoking, drunkenness and cannabis use is substantially stronger 
among girls than among boys also in the group of adolescents who have 
high religious salience but who do not attend regularly. 
The inconsistency of the association with religiosity in nutritional 
behaviours is surprising. No regular fruits and vegetables consumption 
and sweets consumption failed to show an inverse association with 
religion, unlike soft drinks consumptions and regular breakfast. Similarly, 
the association of religiosity with physical inactivity differs according 
to our findings from the association with screen-based activities (as an 
indicator of sedentary behaviour). Nutritional behaviours and sedentary 
behaviour are known to stem from childhood (Richter 2009) and to be 
influenced heavily by parents and family background (Richter 2009; Xie 
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et al. 2003; Wardle et al. 2003; Hancock and Poulton 2006). However, 
the adjustment for family and social background indicators had mostly 
only little impact on the associations of having breakfast, soft drinks 
consumption and screen-based activities with religiosity. This suggests 
that the association between religiosity and nutritional and sedentary 
behaviour is independent from other factors associated with these 
behaviours. This hypothesis needs further confirmation and testing 
regarding intrapersonal factors such as values, attitudes on leisure time 
use, adherence to daily rituals etc. 
It may appear surprising that religiosity, a phenomenon strongly 
connected with value systems and rules prescribing proper interpersonal 
conduct, proved to be unrelated or only weakly related to interpersonal 
violence. These results provide partial support for the hypothesis of 
Cochran et al. (1994) that among adolescents, religiosity reduces “ascetic” 
behaviours such as substance use but has little impact on delinquent 
behaviours. However, this does not hold for truancy among girls.  
All in all, the results of our study confirm that certain health-related 
behaviours are indeed inversely associated with religiosity, especially 
when it is both public (attendance) and internalised (religious salience) 
at the same time. However, this association does not hold for all health-
related behaviours in general. The association is significantly stronger 
among girls than among boys in smoking, drunkenness, cannabis use 
and truancy. Although we are not able to explain the reason for these 
gender differences, it is worth noting that they only occur in behaviours 
that are illegal or are considered inappropriate in adolescence, while they 
are absent in behaviours which are unhealthy but usually more tolerated 
among adolescents by their adult supervisors.
Strengths and limitations
This nationally representative study with a high response rate, covering a 
broad range of behaviours, presents a unique contribution to the research 
of religiosity and HRB. Most of the previous research among adolescents 
in this topic explores only a limited number of particular behaviours 
(Cheung and Yeung 2011). A limitation of our study is that its design 
is only cross-sectional, which limits the potential for making causal 
inferences. 
Implications 
The results of our study indicate that high religiosity is indeed connected 
to less unhealthy behaviour, especially in substance use and less premature 
sexual activity and is especially so among girls. The reasons for these 
gender differences deserve further study. Moreover, further research is 
needed on the potential causal mechanisms in this relationship, such 
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as social support within religious groups, structured activities, adult 
supervision, sense of purpose, the system of external rules, prayer as 
coping mechanism and others. It would also be interesting to replicate this 
study in other countries and with additional information on the particular 
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Abstract
Objectives: We aimed to assess the development of the socioeconomic 
gradient in health-related behaviour among Slovak adolescents between 
1998 and 2006.
Methods: Data were collected in 1998 (N=2616; 14.9±0.6yrs) and 
in 2006 (N=1081;14.3±0.6yrs). ORs of socioeconomic differences – as 
measured by parental education – were calculated for each cohort in 
smoking, alcohol consumption and physical inactivity, and the interactions 
of socioeconomic position and the time period on these behaviours were 
calculated.
Results: The higher odds of smoking in the low socioeconomic 
group compared to the high socioeconomic group decreased among boys 
(interaction OR 0.54) but became evident among girls (interaction OR 1.96). 
In alcohol consumption, no socioeconomic differences were found among 
boys, but the higher odds among girls from high socioeconomic position 
compared with those from low socioeconomic position disappeared in 
2006. In physical inactivity, socioeconomic differences increased among 
boys but not among girls.
Conclusion: During this period, socioeconomic differences in health-
related behaviour developed in a different way among boys than among 
girls. Prevalence rates in substance use increased especially among girls 
from the low socioeconomic group. This group should be particularly 
targeted by prevention programs.
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Introduction
Socioeconomic (SE) differences in adulthood in health-related 
behaviour (HRB) have been documented in several studies (Cavelaars 
et al. 1997; Tyroler 1999; Droomers et al. 1999; Wardle et al. 2003). 
Usually, the “traditional gradient” is found, i.e. persons with a lower 
socioeconomic position (SEP) behave less healthily than those with a 
higher SEP. However, adolescence constitutes a special stage of life during 
which these differences are absent, smaller or less consistent than in 
other stages of life (West 1997; Hanson and Chen 2007). In their review 
of studies on HRB among Western adolescents, Hanson and Chen (2007) 
found that smoking and especially insufficient physical activity and 
unhealthy nutritional behaviour, were mostly associated with lower SEP, 
but alcohol consumption and marijuana consumption mostly yielded no 
associations with SEP. Moreover, socioeconomic differences in HRB may 
also be changing over time. Several studies have documented such shifts 
among the adult population (Luoto et al. 1998; Graham 1996). This has 
been attributed to such factors as macroeconomic development of the 
particular societies and aggressive marketing by tobacco corporations 
(Puska 1997), different stages of the smoking epidemic (Lopez et al. 1994), 
changes in the prices of the substances (Helakorpi et al. 2010) and other 
factors.
However, there is a lack of information about trends in adolescent SE 
differences in HRB, with the exception of smoking. Since 2000, the Health 
Behaviour in School-Aged Children (HBSC) reports (Currie et al. 2000, 
2004 and 2008) have been informing briefly about differences in a range 
of health behaviours according to family affluence, but the information 
contained did not allow for a trend comparison. 
In time trends regarding HRB among adolescents, gender also 
seems to play an important role. Pitel et al. (2010) found that between 1998 
and 2006, smoking prevalence rates decreased among boys but increased 
among girls. Kuntsche et al. (2011) found that during the same time 
period, in most former Communist European countries mean frequency of 
drunkenness increased  among both genders, but much more among girls 
than among boys. Moreover, there is some evidence from Western countries 
that gender also may play a role in time trends regarding SE differences in 
HRB among adolescents. However, the findings are inconclusive. Richter 
and Leppin (2007) reported a weak positive relationship between parental 
affluence and smoking among West German boys in 1994 which could 
not be replicated in 1998 and in 2002, while prevalence rates increased in 
all SE groups. Among girls, this positive relationship was found only in 
the 1998 cohort. According to Doku et al. (2010), a positive relationship 
between parental education and smoking among Finnish adolescents 
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persisted between 1977 and 2007 in both genders. Rasmussen et al. (2009) 
reported an overall decrease in smoking in Denmark from 1991 to 2006. SE 
differences fluctuated over time and were different for boys and girls. In 
Australia an overall decrease in smoking occurred between 1996 and 2005, 
and its magnitude did not differ across socioeconomic groups (White et 
al. 2008).
To our knowledge, no studies from Central Europe exist that explore 
the relationship between SEP and adolescent HRB over time. The countries 
of Central Europe underwent a rapid social and economic transition in 
the 1990s which could have affected the SE gap in HRB, since lower SE 
groups may have reacted more sensitively to sudden social transitions, 
as is usual in the case of health indicators (Kunst 1997).  The aim of this 
study is to fill this gap by exploring the development of the SE gradient 
in smoking, alcohol consumption and physical inactivity among Slovak 
adolescents between 1998 and 2006. As previous research has indicated 




Two cross-sectional surveys on adolescents were performed in Kosice 
(235,000 inhabitants, Eastern part of Slovakia) in 1998 and in 2006, using 
a similar methodology. In 1998, data were collected among first year 
students at secondary schools. The sample was stratified according to the 
type of school: the proportion of the five educational tracks of the regular 
Slovak school system was maintained. Individual schools were selected 
at random. Approximately 20% of the schools did not wish to participate 
in the data collection. In the 31 schools which did agree to take part, data 
were collected in all available classes. A total of 2616 questionnaires were 
returned (age range: 13.75-17.50 years; mean: 14.86 years; SD: 0.62; 52.4% 
boys).
In 2006, due to changes in the educational system (the introduction 
of a 9-year elementary education instead of an 8-year one), 8th and 9th 
year students were approached at randomly chosen elementary schools. 
In all, 1081 questionnaires were returned in which gender was specified 
(age range: 13.09-16.83 years; mean: 14.33 years; SD: 0.62; 47.0% boys).
In both cases, respondents completed the questionnaire at school, in 
their classrooms and under the guidance of field workers. The response 
rates of the students of the schools that participated were 96.3% in 1998 
and 93.0% in 2006. Non-response was due to illness and other types of 
absence. Participation in the studies was voluntary and anonymous. 
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Measures
Sociodemographic measures included gender, age and the highest educational 
level of parents, which was dichotomized into two levels of education: 1) 
low SEP - elementary school and apprenticeship or secondary completed 
with school leaving examinations (boys: 74.5% in 1998 and 53.3% in 2006; 
girls: 77.3% in 1998 and 61.0% in 2006)  high SEP - university education 
(boys: 25.5% in 1998 and 46.7% in 2006; girls: 22.7% in 1998 and 39.0% in 
2006).
Health-related behaviour included the use of alcohol, smoking and 
physical inactivity. Respondents were asked how many times they had 
drunk alcohol in the past 4 weeks (none; 1-2 times ; 3-5 times;  6-10 times; 
10 times and more), if they had ever smoked a cigarette (no; never; already 
tried; I smoke from time to time but not daily; I smoke daily now) and 
how many days per week they performed physical activity. Those who 
had drunk alcohol 3 times or more in the past 4 weeks, smoked daily or 
occasionally and performed physical activity less than 2 days per week 
were considered to be engaged in risk behaviour.
Statistical analysis
Prevalence rates according to gender, year and SEP and high SEP/low SEP 
odds ratios for the behaviours were calculated. The main effect of SEP, the 
time period of the study and the interaction of SEP and the time period 
on health-related behaviour (each type and each gender separately) were 
analysed using a logistic regression model adjusted for age. Data were 
analysed with SPSS 16.0.
Results
Among boys, the overall prevalence rates of smoking decreased (Table 
6.1). The prevalence rates increased marginally among boys from the high 
SE group, but they decreased considerably among their counterparts 
from the low SE group. While in 1998 boys from the low SE group had 
statistically significant higher odds compared to those from the high SE 
group (OR 1.66), this difference had disappeared in 2006. This shift in SE 
gradient was statistically significant (SEP x period: OR=0.54). Among girls, 
the overall smoking prevalence increased (Table 6.2). This was mainly due 
to a sharp increase in the low SE group (18.5% in 1998 vs. 29.6% in 2006), 
while in the high SE group a certain increase was observed, too. In 2006, 
the odds of girls from the low SE group were significantly higher when 
compared with the high SE group. This shift in SE ratio was statistically 
significant.
Regarding alcohol consumption, the overall prevalence rate among 
boys only slightly increased (Table 6.1). The prevalence rate remained 
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almost the same for boys from the high SE group, but in the low SE group 
it increased from 14.0% to 19.0%. However, neither SE differences in either 
cohort nor the shift in this ratio reached the level of statistical significance. 
Among girls, the overall prevalence rate in alcohol consumption increased, 
again due to an increase in the prevalence rates in the low SE group (Table 
6.2). Girls from the low SE group drank significantly less often than their 
high SEP counterparts in 1998, but in 2006 this difference was no longer 
present. This shift in the SE ratio was statistically significant.
Physical inactivity prevalence rates decreased among boys from 
both SE groups but mainly in the high SE group (Table 6.1). We did not 
find any low vs. high SE group difference in physical inactivity in 1998, 
but it did appear in 2006. This shift in the male SE ratio was statistically 
significant. Among girls, a sharp decrease in physical inactivity prevalence 
rates occurred in both SE groups: from about 60% to about 30% (Table 2). 
Girls from the low SE group had slightly higher odds to be physically 
inactive compared to the high SE group in 1998. In 2006, this SE difference 
disappeared, though this shift was not statistically significant.
Discussion
We aimed to assess the development of the socioeconomic gradient in 
smoking, alcohol consumption and physical inactivity among Slovak 
adolescents between 1998 and 2006. The results of this study reveal that 
SE differences in HRB among Slovak adolescents changed over time, 
and different patterns could be found for the different behaviours. 
Furthermore, different trends in SE differences were found among boys 
and girls for each behaviour. In smoking, the SE differences decreased 
among boys but increased among girls; in alcohol consumption, 
their absence persisted among boys while among girls SE differences 
disappeared; in physical inactivity, the SE differences increased among 
boys, but the small differences among girls disappeared, albeit this time 
trend was not statistically significant.
One possible explanation could be provided by the epidemical 
approach on substance use (Lopez et al. 1994; Pampel 2001) and by the 
diffusion-of-innovation theory (Graham 1996): When any trend, positive 
or negative, is introduced to a society or to any of its segments, such 
as youth, it is first picked up by males from the elites and only later 
spreads among females and among people with lower social position. 
This may explain why the substance use prevalence rates, both alcohol 
and smoking, barely changed among high SEP boys and girls but that 
they changed considerably among low SEP boys and girls. Possibly the 
high SEP boys and girls had already undergone the shifts before 1998, 
and the wave of increase and subsequent decrease of smoking prevalence 
rates reached the low SEP boys and girls respectively: Low SEP girls were 
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Table 6.1 Changes in high socioeconomic position/low socioeconomic position ratio in health-related 
behaviour between 1998 and 2006 (boys).
Prevalence
in 1998




OR (95% CI)b 
in 2006
SEP x Cohort z
n % n % OR (95% CI)
Smoking (daily or occasionally) 
High SEP 71/346 20.5 1 (ref) 50/232 21.6 1 (ref)
Low SEP 314/1004 31.3 1.66 (1.21-2.27)** 56/262 21.4 0.88 (0.57-1.37) 0.54 (0.31-0.92)*
Total 385/1350 28.5 106/494 21.5
Alcohol consumption (3x and more during last 4 weeks)
High SEP 52/346 15.0 1 (ref) 35/228 15.4 1 (ref)
Low SEP 141/1006 14.0 0.97 (0.66-1.41) 50/263 19.0 1.25 (0.77-2.04) 1.29 (0.70-2.38)
Total 193/1352 14.3 85/491 17.3
Physical inactivity (less than 2x during an ordinary week)
High SEP 91/346 26.3 1 (ref) 27/226 11.9 1 (ref)
Low SEP 331/1008 32.8 1.31 (0.99-1.74) 72/259 27.8 2.89 (1.74-4.71)*** 2.27 (1.28-4.00)**
Total 422/1354 31.2 99/485 20.4
ORa, ORb – odds ratios adjusted for age; * p<0.05, ** p<0.01, *** p<0.001; ref - Reference category 
z - This OR indicates the change in time from 1998 to 2006 for low SEP compared to high SEP.
Table 6.2 Changes in high socioeconomic position/low socioeconomic position ratio in health-related 
behaviour between 1998 and 2006 (girls).
Prevalence
in 1998




OR (95% CI)b 
in 2006
SEP x Cohort z
n % n % OR (95% CI)
Smoking  
High SEP 49/280 17.5 1 (ref) 45/207 21.7 1 (ref)
Low SEP 176/953 18.5 0.87 (0.60-1.26) 99/334 29.6 1.76 (1.16-2.67)** 1.96 (1.12-3.41)*
Total 225/1233 18.2 144/541 26.6
Alcohol consumption
High SEP 38/280 13.6 1 (ref) 27/215 12.6 1 (ref)
Low SEP 70/949 7.4 0.44 (0.28-0.68)*** 44/333 13.2 1.03 (0.61-1.73) 2.40 (1.21-4.75)*
Total 108/1229 8.8 71/548 13.0
Physical inactivity
High SEP 160/280 57.1 1 (ref) 62/214 29.0 1 (ref)
Low SEP 602/952 63.2 1.35 (1.02-1.78)* 111/332 33.4 1.18 (0.81-1.72) 0.87 (0.55-1.40)
Total 762/1232 61.9 173/546 31.7
ORa, ORb – odds ratios adjusted for age; * p<0.05, ** p<0.01, *** p<0.001; ref - Reference category 
z - This OR indicates the change in time from 1998 to 2006 for low SEP compared to high SEP.
69
only then experiencing the phase of increase in 2006 while low SEP boys 
were already in the phase of subsequent decrease. The general decrease 
in physical inactivity may be caused by improvements in the system of 
youth leisure time activities between 1998 and 2006. In the turmoil of 
the transitional era of the early 1990s, much of the leisure time system 
collapsed and has had to be re-established since the end of the 1990s.
One argument against the explanation by the stages of smoking 
epidemic in the population is that, according to Lopez et al. (1994), such a 
shift takes much longer – about 30 years. Thus, in our study, the epidemic 
approach could only be validly applied if the substance use epidemic 
among adolescents were to occur much faster than in society as a whole. 
In addition, current information technologies, enhanced electronic 
communication and electronic mass media may accelerate innovations 
in behaviours. However, the epidemic approach fails to provide a valid 
explanation for the changes in physical inactivity, which decreased 
substantially in both genders and in both groups besides the low SEP 
boys.
Strengths and limitations
Besides the excellent response rate, this study provides information about 
socioeconomic shifts in adolescent health-endangering behaviour from 
Central Europe, where such studies have been – and still are – very rare. 
Unlike most previous studies in this field, which only analysed a single 
behaviour (usually smoking) (Richter and Leppin 2007; Doku et al. 2010; 
Rasmussen et al. 2009; White et al. 2008), this study included three distinct 
behaviours and found a different pattern in each one of them. In addition, 
we used established measures for all three behaviours, in that way limiting 
the likelihood of information bias and supporting comparisons with other 
findings.
A possible limitation is that parental education – the SEP indicator 
used in our study – may have become less sensitive during the time 
between the two samples due to a substantial increase of parents with 
university degree, which was to at least certain extent spurious, because 
of official requirements for employees of Slovak public services. The 
number of students who graduated from an external study programme 
(with lectures and classes once a week for students who mostly work full-
time during the week) was more than 6 times higher in 2006 as in 1998 
(Institute of Information and Prognoses on Education, Slovakia 2011). 
Anyhow, the shift is rather large. As we used a rather common indicator 
of SEP, i.e., parental education, this can easily be compared with future 
studies. Thus, our findings may even be an underestimation of the changes 
that occurred. Reijneveld and Gunning-Schepers (1995) provide some 
hints regarding how to control for demographic shifts which influence 
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the sensitivity of this indicator, if the shares of the various educational 
categories in the population change. The latter clearly occurred in Slovakia 
during this period.
Implications
In assessing the development of the socioeconomic gradient in smoking, 
alcohol consumption and physical inactivity among Slovak adolescents 
between 1998 and 2006 we found that in smoking, the SE differences 
decreased among boys but increased among girls. In alcohol consumption, 
their absence persisted among boys but among girls SE differences 
disappeared. In physical inactivity, the SE differences increased among 
boys and the small SE differences among girls disappeared but did not shift 
significantly. The findings of our study need further confirmation. This 
could concern both repetition later over a longer period and replication 
in other CEE countries such as Poland, Czech Republic or Hungary. It 
would then also be interesting to compare trends regarding several SEP 
indicators – parental education, income, affluence as well as status of the 
adolescents themselves – as they often differ regarding their sensitivity to 
change (Richter and Leppin 2007). Quantitative and qualitative methods 
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Abstract
Objectives: Male teenagers used to smoke more than females, but 
over the past decades this male-female ratio in the prevalence of smoking 
has reversed in several European countries. The aim of our study was to 
assess whether a similar shift in gender differences in smoking and other 
health-related behaviours has occurred in Slovak adolescents over the last 
decade. 
Study design: Cross-sectional study.
Methods: Data were collected in 1998 (N=2616; 47.6% females, 
14.9±0.6 yrs, response 96.3%) and in 2006 (N=1081; 53.0% females, 14.3±0.6 
yrs, response 93.0%). Changes in gender-specific prevalence rates for 
smoking, alcohol consumption and lack of physical activity were assessed 
for both cohorts overall and by socioeconomic group using the highest 
educational level of the parents. 
Results: Statistically significant changes occurred in the male-female 
ratios of smoking and lack of physical exercise but not in the use of alcohol. 
The prevalence of smoking in males dropped below that of females, and 
the physical activity of females increased substantially. However, changes 
in gender ratios varied strongly by socioeconomic group. The greatest 
shift in the gender ratio of smoking occurred in the middle socioeconomic 
group, showing an increase in the entire sample. Changes in gender ratios 
over time among adolescents from the highest socioeconomic group were 
much smaller. 
Conclusions: The behaviour of Slovak female adolescents has 
become similar to that of their male peers in smoking and physical activity. 
This shift in the gender ratio in Slovakia during the last decade mimics the 
shift in West Europe from about two decades ago.
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Introduction
Evidence on gender differences in health-related behaviour (HRB) shows 
that in most industrialised countries, boys engage more frequently in some 
kinds of risk behaviour than girls (Piko and Fitzpatrick 2007; Makela et al. 
2006; Isralowitz and Rawson 2006; Geckova 2002). However, this pattern 
does not seem to be universal (Williams et al. 2007). It rather varies by 
time, place4, age and socioeconomic position (SEP) (Salonna et al. 2008). 
Moreover, individual longitudinal changes in HRB during the coming-
of-age process show different patterns, depending on SEP (Hanson and 
Chen 2007). 
There is evidence of a decline, or even reversal in the pattern of 
higher prevalence rates of substance use among male adolescents in the 
1980s in West Europe (Boreham and Shaw 2001; Fuller 2007). However, 
in Central and Eastern European countries, the gender-specific trends 
in prevalence rates of smoking have differed somewhat from the trends 
in Western Europe during the past decades. Puska (1997) found that 
before the transitional period toward market economies, smoking was 
more common among males than among females in Central and Eastern 
Europe. This pattern was confirmed during the subsequent transitional 
period in Central European adolescents as well (King 1996; Hibell et al. 
1997). Similarly, regarding drinking behaviour in Central Europe, Makela 
et al.(2006) found a higher prevalence of drinking behaviour among 
males, especially in older age groups. Therefore, a similar gender shift 
may have occurred in drinking behaviour in the past. In the paragraphs 
below, evidence on the shift in the use of alcohol, smoking and physical 
activity and on socioeconomic gradient is provided.
 Use of alcohol – Poelen et al. (2005) compared the use of alcohol 
among Dutch adolescents in 1993, 1995, 1997 and 2000 and found no 
consistent trend in the shift of gender differences regarding frequency of 
alcohol use, lifetime alcohol use, lifetime drunkenness and the frequency 
of drunkenness. Among English adolescents, no gender differences in 
weekly use of alcohol were found from 2004 to 2006, whereas previously 
the prevalence among boys was higher. The trend towards this gender-
equalisation seems to have appeared already in previous decades (Fuller 
2007). In Scotland during the 1990s, the prevalence of alcohol use during 
the previous week among boys was continuously somewhat higher 
than among girls, but in 2000, this prevalence was almost equal across 
genders.8 Similarly, Health Behaviour in School-aged Children (HBSC) 
reports show evidence for a shift in gender ratio in the years from 1993-
94, to 1997-98 and 2001-2002 in most of the Western European countries 
examined (Flemish part of Belgium, Austria, Scotland, France, Sweden, 
Finland and Norway): girls started to engage in more risk behaviour 
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(King 1996; Currie et al. 2000, 2004). The opposite development was found 
only in Spain. In the remaining Western European countries, the gender 
ratio remained stable or it changed bi-directionally. A similar trend 
occurs in the data regarding weekly drinking in some Western European 
countries from the European School Survey Project on Alcohol and Other 
Drugs (ESPAD) surveys in 1995, 1999 and 2003 (Hibell et al. 1997, 2000, 
2004). However, Pape et al. (2008) found an overall increase in alcohol 
consumption among Norwegian teenagers between 1992 and 2002 while 
the gender ratio remained stable.
Regarding the former communist countries, Okulicz-Kozaryn and 
Borucka (2008) examined drinking behaviour trends in Warsaw. After a 
sharp decline in the percentage of adolescents with no experience with 
alcohol from mid-1980s to mid-1990s, the rates have remained essentially 
constant, but the gender proportions have been changing: male rates have 
been decreasing and female rates have been increasing. HBSC surveys 
from 1993-94 to 1997-98 and 2001-2002 behaviour (King 1996; Currie et al. 
2000, 2004) reveal that the male dominance in weekly alcohol consumption 
gradually diminished in the Czech Republic, Latvia and Estonia. In 
Poland, the trend was in the opposite direction, and in Hungary and 
Russia it was bidirectional. 
Smoking - In England, rates of regular smoking were similar among 
girls and boys at the beginning of the 1980s, but in 1986, a sudden female 
dominance occurred, and it has remained up to the present (Fuller 2007). 
In Scotland, a similar trend occurred in the 1980s and 1990s (Boreham and 
Shaw 2001) . 
In the ESPAD studies (Hibell et al. 1997, 2000, 2004) the shift in the 
gender ratio in adolescent smoking is very gradual and is similar in almost 
all Central and East European countries. Findings from these studies 
indicate that these Central European countries probably only recently 
underwent – or are still undergoing – the same gender ratio equalisation 
and/or reverse which occurred in Western Europe earlier, as mentioned 
above. The HBSC studies (King 1996; Currie et al. 2000, 2004) reporting 
from data collected in 1993/94, 1997/98 and 2001/2002 also provide some 
evidence for an increasing tendency to weekly smoking in adolescent 
girls compared to boys of same age in both Central and Western Europe. 
However, these trends differed somewhat by country and were not fully 
gradual over time for several countries. 
Lack of physical activity - Little is known about changes in the gender 
ratio in lack of physical activity among adolescents. According to the 
rates in the HBSC reports (King 1996; Currie et al. 2000, 2004) a clear and 
consistent increase of physical activity among girls compared to boys has 
occurred in Western European countries like Scotland but not in Central 
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Europe, where only small and often bidirectional changes in the gender 
ratio have occurred. In general, the development of this gender ratio was 
quite irregular in many countries. 
Socioeconomic position - Apart from gender, socioeconomic position 
(SEP) is considered an important determinant of HRB. The lower the 
socioeconomic (SE) group, the less favourable is the HRB (Singh-Manoux 
and Marmot 2005). However, in adolescence, SEP does not seem to be 
such a relevant and consistent determinant of HRB as in other life periods 
in all kinds of behaviour (West 1997). The influence of SEP is particularly 
strong in smoking and weaker in physical activity during adolescence 
when compared to adulthood (Chen and Matthews 2002). The traditional 
socioeconomic gradient (the lower the SEP, the unhealthier the HRB) was 
mostly found to be lacking or to be statistically insignificant in adolescent 
use of alcohol (Hanson and Chen 2007). However, several studies have 
showed this traditional gradient in adolescent smoking (Boyle and 
Offord 1986; Lowry et al. 1996; Huurre et al. 2003) and lack of physical 
activity (Lowry et al. 1996; Huurre et al. 2003; Janssen et al. 2006). Wardle 
et al. (2003) found this traditional gradient only in smoking but not in 
physical exercise. Regarding differences by gender, most studies found no 
differences in gradient by gender in smoking (Hanson and Chen 2007), 
though Scragg et al. (2002) found the traditional gradient only among 
females in smoking among New Zealand adolescents. 
Although both gender and SEP are generally considered to be 
important factors in predicting some kinds of adolescent HRB, relatively 
little attention has been paid to their interaction. Hanson and Chen (2007) 
compiled the results of several surveys from the USA, Canada, New 
Zealand and some Western European countries on the impact of SEP and 
HRB. In smoking, they found many more studies revealing the traditional 
socioeconomic gradient for both genders than no gradient or reverse 
gradient. However, some studies only showed the traditional gradients in 
girls (Scragg et al. 2002; Mittlemark et al. 1987) or in specific ethnic groups 
(Griesler and Kandel 1998; Goodman and Huang 2002; Georgiades et al. 
2006). Although almost all of the reviewed studies included gender in their 
analyses, none of them explored the effect of gender in the relationship of 
SEP and alcohol use (Hanson and Chen 2007). Similarly, there is a lack 
of studies on gender differences in the association of SEP with physical 
activity. 
Evidence is very scarce regarding the interaction of gender and 
SEP as predictors of HRB in Eastern and Central Europe. Geckova et al. 
(2002) found that among Slovak adolescents, the impact of gender on 
socioeconomic gradients in HRB depended on the SEP measure that was 
used. For example, in smoking, if SEP was measured by the education of 
the parents, the traditional social gradient was found only in boys. If the 
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SEP was measured by the occupational group of the parents or by the type 
of school, a traditional gradient was found in both genders.
No studies from Central Europe are available that assess the effect of 
gender on SE differences in several types of HRB simultaneously. The aim 
of our study is to fill this gap by exploring gender differences over time 
among Slovak adolescents in alcohol use, tobacco use and in the lack of 
physical activity, overall and by SEP.
Methods
Sample
We performed two cross-sectional surveys on adolescents in Kosice 
(235,000 inhabitants, Eastern part of Slovakia,) in 1998 and in 2006. 
The distribution of students in the first grade of post-elementary 
school in Slovakia in 1998 was obtained from the Slovak Institute of 
Information and Prognosis of Education (1998). Based on this data, we 
took a  random sampling of schools after stratification by type of schools 
(to reach equivalence with the distribution of school types in the regular 
Slovak school system, e.g. the proportion in grammar schools, specialized 
secondary schools, 4-year/ 3-year and 2-year apprentice schools). The 
schools were contacted and asked to cooperate. About 20% of them did 
not want to participate in the data collection. In those schools which 
did agree, data were collected in all available classes. In 1998 data were 
collected among the first year students of 100 classrooms in 31 secondary 
schools (on average 26 pupils per class and 84 pupils per school). A total 
of 2616 questionnaires were returned (age range: 13.75-17.50 years; mean: 
14.86 years; SD: 0.62; 52.4% boys). 
Using a similar methodology, we then collected data in 2006. Due to 
changes in the educational system (the introduction of a 9-year elementary 
education instead of an 8-year one), we could not stratify according to the 
type of school in this survey. We approached 8th and 9th year students 
at 15 elementary schools and 52 classrooms (on average 72 pupils per 
corresponding grade in the school and 21 pupils per class). In all, 1081 
questionnaires were returned in which gender was specified (age range: 
13.09-16.83 years; mean: 14.33 years; SD: 0.62; 47.0% boys).
In both years, participation in the study was voluntary and 
anonymous, and respondents completed the questionnaire at school, in 
their classrooms and under the guidance of field workers in the absence 
of the teachers. The response rates were 96.3% in 1998 and 93.0% in 2006. 
Non-response was fully due to illness and other types of absence.
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Measures
Sociodemographic measures included gender, age and the highest 
educational level of parents, which distinguished three levels of 
education: 1) low SEP - elementary school and apprenticeship;  2) middle 
SEP - secondary completed with school leaving examinations; and 3) high 
SEP - university education. This categorisation was used in order to suit 
the educational system in Slovakia. High school graduation is required 
to attend university, but it cannot be obtained at apprenticeship schools. 
This categorisation makes it possible to compare the results of this study 
with previous research on Slovakia and other Central European countries 
which have a similar educational system.1 A similar SEP categorisation 
was also used, for example, by Lowry et al. (1996) by exploring HRB 
among adolescents in the USA.
Health-related behaviour included the use of alcohol, smoking and 
physical activity. Respondents were asked how many times they had 
drunk alcohol in the past 4 weeks (none; 1-2 times ; 3-5 times;  6-10 times; 
10 times and more), if they had ever smoked a cigarette (no; never; already 
tried; I smoke from time to time but not daily; I smoke daily now) and 
how many days per week they performed physical activity. Those who 
had drunk alcohol 3 times or more in the past 4 weeks, smoked daily 
or occasionally and performed physical activity less than 2 days per 
week were considered to be engaging in risk behaviour. The wording of 
the questions regarding HRB was partly derived from the questions in 
the HBSC and ESPAD studies (Currie et al. 2004; Hibell et al. 2004) to 
enable a comparison with the findings in those studies and with other 
similar studies (Fuller 2007; Hibell et al. 2000, 2004; (King 1996; Currie 
et al. 2000, 2004; Boyle and Offord 1986; Griesler and Kandel 1998). 
A similar categorisation was also used in other studies (Rodondi et al. 
2000; Charilaou et al. 2009; Kalaboka et al. 2008; Limstrand and Rehrer 
2008). Dichotomisations were set in order to differentiate behaviours with 
potential health consequences, to discriminate the population in a suitable 
way and to suit the different scales of the two samples.
Statistical analysis
The main effect of gender, the time period of the study and their 
interaction with health-related behaviour (each type separately) were 
analysed using a logistic regression model adjusted for age. In the first 
analysis, we assessed this interaction between gender and time period 
for the entire combined 1998 and 2006 samples, after adjustment for the 
(small) differences in age-distribution between the two samples. Next, we 
repeated the analyses separately for each SEP group. Simple risk ratios 
were also calculated. For all statistical tests, the p-value was set at .05. Data 
were coded and analysed with SPPS 14.0.
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Because the data was collected in entire school classes, a clustering of 
the students’ outcomes per class could affect our findings. To account for 
such clustering, we repeated the logistic regression analyses on the 2006 
data by using MLWiN 2.02 (http://www.cmm.bristol.ac.uk/MLwiN/). 
We could not do this for 1998 because information on classes had not been 
registered in that year. However, the multilevel analyses for 2006 showed 
a very small clustering by class and yielded identical odds ratios and 95% 
confidence intervals for differences by gender, the maximum differences 
being 0.02. As a result, we further performed all analyses using ordinary 
logistic regressions using SPSS version 14.
Results
We did not perform a power analysis ex ante. We performed a post hoc 
power analyses on time trends in the differences by gender in smoking 
percentages between 1998 and 2006 to get an impression of the minimally 
measurable trends that could still be detected (Demidenko 2008). This 
post hoc power analysis showed that an odds ratio of 0.59 could still be 
assessed with a power of 90% at a p-value of 0.05. The actual value as 
found was 0.46. Similar power considerations hold for the other outcomes.
For the use of alcohol, the age-controlled gender ratio decreased 
from 1.69 in 1998 to 1.26 in 2006 (see Table 7.1). This change in the gender 
ratio was not statistically significant, however. Overall, the prevalence 
of alcohol use increased from 11.5 to 15.0% for both genders, but in girls 
somewhat more than in boys.
For smoking, a statistically significant change in the gender ratio 
did occur. In 1998, the adjusted odds ratio was 1.70, against 0.80 in 2006, 
i.e. smoking became relatively more prevalent in girls. Interestingly, 
the overall smoking rate hardly changed at all (23.7% vs. 23.8%). The 
prevalence of smoking increased among girls, however, and decreased 
among boys.
For lack of physical activity, the gender ratio changed significantly 
as well. During the 8-year period, the adjusted odds ratio of students who 
are physically inactive shifted from 0.29 to 0.58. The overall rate of lacking 
regular physical exercise decreased from 45.7% to 26.3%. The sedentary 
lifestyle decreased considerably in both genders: in boys, from 31.2 to 
20.9% and in girls, from 61.7 to 31.2%. 
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Table 7.1 Changes in male/female ratio in HRB between 1998 and 2006 (entire sample) 
Prevalence
in 1998
OR1 in 1998 Prevalence
in 2006
OR2 in 2006 Gender x Cohort z
n % n % OR (95% CI)
Alcohol consumption
Female 109 8.8 1 (ref)
1.69***
73 13.1 1 (ref)
1.26
0.76
(0.49-1.17)Male 194 14.2 85 17.1
Total 303 11.6 158 15.0
Smoking daily or occasionally
Female 230 18.5 1 (ref)
1.70***
145 25.8 1 (ref)
0.80
0.46***
(0.33-0.66)Male 388 28.5 108 21.6
Total 618 23.7 253 23.8
Lack of physical exercise
Female 768 61.7 1 (ref)
0.29***
173 31.2 1 (ref)
0.58***
2.05***
(1.47-2.86)Male 426 31.2 102 20.9
Total 1194 45.7 275 26.3
OR1, OR2 – odds ratios adjusted for age; * p≤0.05, ** p≤0.01, *** p≤0.001; ref - Reference category 
Z - This OR indicates the change in time from 1998 to 2006 for males compared to females.
Analyses for separate SE groups showed that the gender ratio changed 
significantly in the middle SE group for smoking and lack of physical 
activity (see Table 7.2). In the low SE group, the ratio only changed in the 
latter. The direction was always the same for these changes: frequent use 
of alcohol and smoking in boys, but also lack of physical activity in girls, 
either diminished or the prevalence even reversed significantly (smoking 
by girls in the middle SE group). In the high SE group, no significant 
gender ratio shift occurred. For alcohol consumption in this group, the 
gender ratio even moved in the opposite direction: in 2006, more boys and 
fewer girls behaved riskily as compared to 1998, albeit the gender ratio 


















































































































































































































































































































































































































In all SE groups, the prevalence of smoking among girls increased, 
while it decreased (low and middle SE group) or did not change (high 
SE group) among boys. Only in males from the low SE group did the 
prevalence of sedentary behaviour increase.
Discussion
Our study revealed some important changes in adolescent HRB between 
1998 and 2006. For the entire sample, we found a general decrease in 
the male-female ratio due to an increased prevalence of risk behaviour 
among girls in substance use and due to an even steeper decrease in 
their sedentary behaviour. Contrary to recent developments in Western 
Europe and in neighbouring countries in Central Europe, the gender 
ratio in alcohol consumption gender ratio of Slovak adolescents has not 
changed significantly. However, the increasing rate of alcohol use, which 
is occurring in both genders, is in accordance with other studies all across 
Europe (King 1996; Currie et al. 2000, 2004). Although the overall smoking 
rate remained constant, the gender ratio has changed enormously: 
smoking rates have increased in girls and decreased in boys. Sedentary 
behaviour decreased first and foremost in girls and to a lesser extent in 
boys. This unequal decrease could be partly explained by the fact that the 
rates of sedentary behaviour among boys were already low in 1998 so the 
potential for a further decrease was smaller among boys than among girls 
more than two-thirds of whom reported sedentary behaviour in 1998.
In the lowest SE group, there was a shift only in the gender ratio 
regarding lack of physical activity, and in the middle SE group the gender 
ratio changed in lack of physical activity as well. In both cases, females 
started to behave less risky as the sedentary lifestyle among females 
decreased compared to males. There was also a significant reverse in 
the gender ratio of smoking in the direction of females in the middle SE 
group. As for the highest SE group, no strong and consistent changes 
were confirmed for any of the three types of HRB observed. One possible 
explanation could be that trends in the high SE group anticipate changes 
in the whole society, and in this case, much of the shift in the gender ratio 
among this SE group had already happened prior to 1998. The very low 
gender ratios in all three observed kinds of HRB in 1998 compared with 
both other SE groups might support this assumption. Nevertheless, there 
is a considerable decrease of sedentary behaviour in the high SE group 
among both genders.
This anticipating trend in the high SE compared to the low SE 
group seems to apply for HRB in general. At the early stage of a smoking 
epidemic, smoking is most prevalent among males from the high SE 
group. Later, this group is also the first one in which the smoking rates 
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start to decline (Cavelaars et al. 2000; Graham 1996). But in our study, 
in most cases neither gender nor the low SE group or the middle SEP 
group behaviours really copied the 1998 situation of the high SE group. In 
addition, this epidemic pattern is supposed to be valid in virtually every 
innovation or trend in the society (Graham 1996), including increasing 
and decreasing of other HRB types. But the prevalence rates in the high 
SE group of our first sample and consequent prevalence rates in 2006 do 
not seem to show this type of trend. 
A deep and uneasy societal transition from a socialist system to 
a market-oriented one took place during the 1990s in Slovakia, a fact 
which may explain some of our findings. This period was marked by a 
worsening of health and HRB. However, the transition and the concurrent 
worsening of health and HRB were by far not as drastic as, for example, in 
Russia and some other countries of the former Soviet Union (Marmot and 
Bobak 2005). Specifically, for youth, one of the consequences was that the 
system of state-provided leisure time activities collapsed at the beginning 
of the 1990s. This may have also contributed to a worse HRB among the 
adolescents, in particular to the lack of physical activity (besides the 
unemployment of parents and other factors). As can be seen from our 
study, the situation has improved in both genders (in particular in girls), 
regarding physical activity. One reason may be the introduction of a new 
system of leisure time activities for youth, including the offer of new 
communal, private and other non-governmental providers.
The causes for the shift in the smoking gender ratio remain unclear. 
Perhaps advertising (Puska 1997) and the influence of Western culture 
through the media (television, Internet) have led to a copying of Western 
European trends. At the same time, social turmoil during the period 
of economic transition and increased mobility may have facilitated 
the erosion of traditional patriarchal gender roles, characterized by a 
higher prevalence of risk taking among males compared to females. As 
masculinity is associated with higher smoking rates among both males 
and females (Emslie et al. 2002), its increase among Slovak adolescent 
girls may have caused higher smoking rates among them. 
A clear shift in the gender-specific HRB patterns in the direction of 
those of Western European countries could be observed. Our findings are 
in accordance with the already mentioned ESPAD surveys, which leaves 
little opportunity for doubt about the direction of this process. It would 
be useful to have more verified information about the causes of this shift 
and also information about the presence of these causes in both Western 
Europe and Central Europe to be able to uncover the background of this 
process. 
In recent years, both positive and negative shifts in HRB have 
occurred. HBSC reports (King 1996; Currie et al. 2000, 2004) have showed 
more or less the same basic trends in most European countries. Surely the 
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most positive trend of this survey is the dramatic decrease of sedentary 
behaviour in girls. However, in further research, it will also be important 
to observe the relationship between physical exercise and nutrition (due 
to possible psychological body image distortions and eating disorders). 
It also would be useful to perform longitudinal surveys to find out if this 
positive adolescent trend remains in effect at subsequent stages of life. 
A strength of this study is that it concerns two very similarly 
designed samples on the same age-group from the same city in a Central 
European country in 1998 and 8 years later; both cohorts had excellent 
response rates. It allows us to compare the HRB from both years. The 
data not only provide information about adolescent substance use but 
also about their lack of physical activity. Very few cross-sectional studies 
from this field focused explicitly on gender differences shift by SEP in 
HRB. The gender distributions in both samples were similar to the entire 
Slovak population of that age. The overall proportion of boys in the 1998 
sample was 52.4%, compared to 50.1% in the entire Slovak population in 
the first year of secondary schools (Ustav informacii a prognoz skolstva 
1998). In the 2006 sample, the proportion of boys was 47.0%, compared to 
51.2% in the entire Slovak population in grades 8 and 9 (Ustav informacii 
a prognoz skolstva 2006). 
The measures used are to our knowledge not gender biased, and it 
seems unlikely that reporting bias influenced our findings. Our measures 
allowed for a valid assessment of gender differences and also a comparison 
with many other studies (King 1996; Currie et al. 2000, 2004).
A limitation of the study is that we only obtained self-reported data 
which could cause bias due to underreporting of risky behaviour (Adam 
set al. 2008). However, questionnaires were completed on a voluntary and 
anonymous basis, making reporting bias less likely. Another limitation 
might be, besides the cross-sectional design of the study, that due to 
changes in the educational system, the 2006 sample concerned primary 
school whereas the 1998 sample concerned secondary school, though 
both groups were of the same age-bracket. One might assume that in 
secondary school, health behaviour may be somewhat less favourable, in 
particular for substance use. However, our data show that substance use is 
still higher in 2006. Moreover, an effect of school type, if any, would affect 
both genders, implying a very limited effect on our findings.
Our results are the first on the shift of HRB gender patterns in 
Central Europe over time and thus need confirmation. Preferably, such a 
confirmatory study should also provide information on the pathways that 
have led to such a shift. For now, designers of health promotion programs 
should pay attention to changes in the gender behavioural pattern and to 
the SEP of parents of adolescents to be able to intervene more efficiently. 
There is in particular an urgent need to adapt intervention programs to 




This thesis focused on the role of gender as a moderator of the relationship 
between several social determinants and HRB among adolescents. Trends 
in SE differences and gender differences in HRB among adolescents 
between 1998 and 2006 were also explored. This final chapter provides a 
summary of the main findings of this thesis and a discussion of these main 
findings in the context of the available evidence on this topic. The strengths 
and limitations of the study are also discussed. Finally, implications for 
future research and for public health practice are indicated.
8.1 Main findings
Research question 1: 
Is SEP related to HRB among adolescents and does gender moderate the 
relationship between SEP and HRB among adolescents? (Chapter 3) 
Lower SE groups tended to have higher odds of unhealthy 
behaviours than the highest SE group. However, these differences were 
statistically significant only for some behaviours and mostly in only one 
gender. Moreover, SE differences were relatively small, even though 
statistically significant. In daily breakfast and physical inactivity, SE 
differences were found among both genders. In sweets consumption, 
SE differences were found only among boys. In fruits consumption, 
vegetables consumption and smoking, SE differences were found only 
among girls. In drunkenness, alcohol consumption and cannabis use, no 
SE differences were found. Among boys, SE differences were found only 
between the highest and the lowest SE group. SE differences significantly 
differed statistically in magnitude by gender only in fruits consumption 
and in vegetables consumption, where the SE differences were bigger 
among girls. 
Research question 2: 
Is the degree of urbanisation (DoU) related to HRB among adolescents 
and does gender moderate the relationship between the DoU and HRB among 
adolescents? (Chapter 4) 
The DoU was related to HRB only among girls. The prevalence rates 
of substance use among girls increased with an increasing DoU, while the 
prevalence rates of substance use among boys remained constant. Gender, 
DoU and their interaction had statistically significant associations with 
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all three behaviours that were analysed: smoking, binge drinking and 
cannabis use. 
Research question 3: 
Is religiosity related to HRB among adolescents and does gender moderate 
the relationship between religiosity and HRB among adolescents? (Chapter 5) 
Religiosity was inversely associated with unhealthy behaviour 
regarding smoking, drunkenness, cannabis use, having breakfast, soft 
drinks consumption, screen-based activities, sexual intercourse (all: 
both genders) and truancy (girls only). Associations were significantly 
stronger among girls than among boys regarding smoking, drunkenness 
and cannabis use. Religiosity was unrelated to consumption of fruits, 
vegetables and sweets, physical inactivity, tooth brushing, fighting and 
bullying others in both genders. 
Research question 4: 
Have shifts taken place in the relationship between SEP and HRB among 
Slovak adolescents between 1998 and 2006 and did time shifts in the relationship 
SEP and HRB differ by gender? (Chapter 6) 
The higher odds of smoking in the low SE group compared with 
the high SE group decreased between 1998 and 2006 among boys (OR for 
interaction of time and SEP: 0.54), but this SE gradient became evident 
among girls (OR for interaction: 1.96). In alcohol consumption, no SE 
differences were found among boys in both years, and SE differences 
disappeared among girls in 2006. In physical inactivity, SE differences 
increased among boys but not among girls. Overall, SE differences in HRB 
developed in a different way for boys and girls between 1998 and 2006. 
Prevalence rates in substance use increased especially among girls with 
a low SEP. 
Research question 5:
Have the gender differences in HRB changed between 1998 and 2006 
among Slovak adolescents and did the shift in gender differences in HRB differ 
by SEP? (Chapter 7) 
In 1998, gender differences were found for all three of the behaviours 
that were explored: boys had higher prevalence rates of smoking and 
alcohol and lower prevalence rates of physical inactivity than girls. In 
2006 the only remaining gender difference concerned physical inactivity, 
but this was substantially smaller than in 1998. These shifts in the boys-
girls ratios were statistically significant in smoking and physical inactivity 
but not in use of alcohol. The prevalence of alcohol use increased among 
both genders; the prevalence of smoking in boys dropped below that of 
girls; and the physical activity of girls increased substantially. The changes 
in gender ratios varied strongly by SE group. The greatest shifts in the 
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gender ratio of smoking occurred in the middle SE group, both among 
boys (decrease) and girls (increase). Changes in gender ratios over time 
among adolescents from the highest SE group were much smaller. 
8.2 Discussion of the main findings
The main findings will be discussed within the framework of the general 
aims formulated in Chapter 1. Firstly, we will focus on our findings 
regarding the relationships between adolescent HRB and SEP, DoU and 
religiosity, and on the moderating effect of gender on these relationships. 
Secondly, we will deal with the shift of the SE gradient in HRB among 
Slovak adolescents between 1998 and 2006 and discuss the role of gender 
in this shift. Finally, we will turn our attention to what we found regarding 
the shift of gender differences in their HRB from 1998 to 2006 – in the 
overall sample as well as by SE group.
8.2.1  The association between socioeconomic position and health-related 
behaviour and its moderation by gender 
Our findings confirm those of similar studies from Western Europe, i.e. 
that SE differences are generally only small during adolescence (Tuinstra 
et al. 1998; West et al. 1999). Among boys, no differences between the high 
and the middle SE groups were found in any behaviour, and only slight 
differences were found between the high and the low group in breakfast 
consumption, sweets consumption and physical inactivity. Among girls, 
differences were found between the high and the middle SE groups (for 
fruits and vegetables consumption and smoking), and between the high 
and the low SE groups (for breakfast, fruits consumption and physical 
inactivity).
These findings support the theory of Richter (2009) that parental SEP 
(which was used as the indicator of adolescents’ SEP in this thesis) hardly 
affects adolescent substance use. This may be because these behaviours 
have a later onset and are more influenced by peers than by family 
background. Although nutritional behaviour and physical inactivity can 
be altered during adolescence, they stem from childhood, making them 
more subject to parental influence (Johansen et al. 2006). The same process 
may also explain the SE differences in physical inactivity among both 
genders.
The sizes of the SE differences were similar among both genders in 
substance use, physical inactivity and in breakfast skipping and sweets 
consumption. SE gradients differed significantly by gender only for fruits 
and vegetables consumption. The SEP was inversely related with these 
behaviours among girls, whereas among boys, no such association was 
found. 
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The gender differences by SE gradient regarding fruits and vegetables 
consumption deserve further study. An explanation may be that social 
pressure for thinness is stronger among females than males, particularly 
among high SEP women, with associated nutritional behaviour (Thurston 
et al. 2005; Sobal and Stunkard 1989; Jeffrey and French 1996). Until now, 
this evidence mostly concerned adults, however. It is also possible that 
parental education may play a more important role in the consumption 
of fruits and vegetables among girls than among boys, perhaps because 
boys lag behind girls in health literacy. Interestingly, the latest HBSC 
international report (Currie et al. 2012), using the Family Affluence Scale 
II as the SE indicator, reports a similar traditional SE gradient in fruits 
consumption among Slovak boys and girls. This would suggest that 
perhaps gender moderates the impact of social capital or health literacy, 
but not of material conditions, on fruits consumption.  
8.2.2  The association between degree of urbanisation (DoU) and health-
related behaviour and its moderation by gender 
The results of our study indicate that in 2006 the DoU was unrelated 
to substance use among Slovak boys but was positively related to 
substance use among girls (i.e., higher DoU was associated with more 
substance use). This would indicate that perhaps the process of diffusion 
of substance use from more urbanised to less urbanised areas occurred 
some time ago among boys but not among girls. According to Rogers 
(1962) and Rogers and Shoemaker (1971), new practices tend to be taken 
up first by communities with relative advantage in socioeconomic 
status, educational level and upward social mobility. This is usually the 
case in the more urbanised areas rather than in the less urbanised ones. 
Additionally, according to Lopez et al. (1994) and Graham (1996), in many 
previous studies among adults from several European countries, smoking 
was generally first taken up by males upon being introduced. Therefore, 
it can be assumed that it takes a longer time till trends in substance use 
are adopted by females, especially by those in areas with a lower DoU. 
Current substance use in Slovakia is possibly in a stage in which the new 
trends have already been adopted by boys, regardless of the DoU, but 
until now only by girls living in the most urbanised areas. This may also 
explain why cannabis had the steepest gradient of gender differences by 
DoU. Further research is needed to assess whether the approach of Rogers 
(1962) and Rogers and Shoemaker (1971) indeed applies to adolescents 
in the current globalised world and whether the findings of Lopez et al. 
(1994) and Graham (1996) regarding the smoking epidemic may indeed 
be applied to other kinds of substance use. International cross-sectional 
studies over time on several kinds of adolescent substance use according 
to the DoU are required to confirm this.
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Another possible explanation is that the diffusion of substance 
use has already occurred but for some reasons the behaviours were not 
adopted by girls in areas with a lower DoU. Perhaps the social attitude 
towards female substance use is simply more conservative in areas 
with a lower DoU or it is a consequence of a more general traditional 
patriarchal socialisation pattern regarding gender roles. According to 
the power-control theory verified by Grasmick et al. (1996) on American 
adolescents, girls from more patriarchal families showed a lower taste for 
risk, globally defined, than boys. In less patriarchal families, no such a 
gender difference occurred. Similarly, Emslie et al. (2002) found that the 
personal trait of masculinity rather than actual gender was positively 
associated with smoking and heavy drinking. Unfortunately, our data 
did not allow us to include family socialisation patterns or masculinity 
in the analysis. However, a study of adult populations in 16 Western 
and Southern European nations between 1988 and 1995 (Pampel 2001) 
indicates that smoking among men and women became more similar 
in nations that have the longest history of cigarette use rather than the 
greatest gender equality. These findings seem to support the diffusion-
of-innovation theory rather than the explanations concerning gender 
equality or masculinity.
Findings from abroad indicate that this strong DoU-HRB association 
among Slovak girls in 2006 might have been only temporary. A US cross-
sectional study found that between 1976 and 1992, urban-rural differences 
in adolescent substance use decreased among both genders (Cronk 
and Sarvela 1997). At the end of 1970s, a positive relationship between 
residence size and illicit drugs consumption among adolescents was 
found. However, these differences between large metropolitan areas, 
small metropolitan areas and rural areas in illicit drugs consumption 
among adolescents disappeared during the 1980s. During the 1990s, 
the prevalence of unhealthy behaviours was even higher among rural 
youth than among urban youth regarding the consumption of cigarettes, 
alcohol, marijuana and several other illicit substances (National Center on 
Addiction and Substance Abuse at Columbia University 2000). This basic 
pattern seems to have continued into the beginning of the 21st century. 
A similar later performed but preliminary analysis of representative 
Slovak data collected for the HBSC study in 2010 (Pitel et al. 2011b) indeed 
showed no more differences among girls in binge drinking according to 
the DoU and much smaller differences in smoking and cannabis use than 
in our 2006 study. The interaction of gender and the DoU on substance use 
was statistically significant in smoking, but the trend in the direction and 
magnitude of gender differences in this relationship was not continuous. 
The striking differences in the findings of the two studies may be either 
due to shifts in the substance use patterns according to gender and the 
DoU between 2006 and 2010 due to different sample characteristics, or 
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due to a different DoU categorisation in 2010, according to the latest HBSC 
school questionnaire (Mager et al. 2010). Further research is needed to 
find explanations for these discrepancies. However, both studies indicate 
that the prevalence rates of cannabis use, a relatively new substance in 
Slovakia, are still significantly lower among girls from the areas with 
the lowest DoU, compared with those with the highest DoU. Prevention 
programs and policies should be adjusted accordingly.
8.2.3  The association between religiosity and health-related behaviour and its 
moderation by gender
Religiosity was found to be strongly associated inversely with substance 
use and early sexual intercourse, moderately associated with some kinds 
of nutritional behaviour and with screen-based activities, but only weakly 
or not at all associated with fruits and vegetables consumption and with 
violent behaviour. In general, these findings are in line with previous 
research, overwhelmingly from the USA, which also showed a relatively 
consistent inverse association between religiosity and substance use as 
well as with sexual intercourse among adolescents (Cheung and Yeung 
2011), and only a moderate (albeit significant) overall effect size regarding 
delinquency (Baier and Wright 2001). This suggests a more universally 
applicable pattern, but evidently this needs confirmation by further 
research. As research on the relationship between nutritional behaviours 
and religiosity is scarce among adolescents, our findings are quite unique 
and difficult to compare with other studies. 
Our study also revealed that the inverse association between religiosity 
and unhealthy behaviour is significantly stronger among girls in 
substance use and truancy. Gender differences in these associations are 
still to be explained. To our knowledge, our study is the first one on 
gender differences in the religiosity-HRB link among adolescents. Further 
research in other cultural contexts and time periods is needed in order to 
confirm our findings.
Slovakia and Poland, two of the most religious countries in the EU 
(European Commission 2012), had the lowest prevalence rates of sexual 
debut of all the countries that participated in the recent HBSC study 
(Currie et al. 2012). Our findings suggest that to a considerable extent this 
may be attributed to the strong inverse association between religiosity 
and premature sexual debut, especially among females. Not only 
religious salience, but also attendance seems to substantially decrease the 
probability of early sexual debut. Participation of adolescents in organised 
religious activities, particularly if combined with their high religious 
salience, seems to have a protective effect regarding several HRBs. This 
concerns especially premature sexual activity and substance use.
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8.2.4  The associations between social determinants and health-related 
behaviour: a summary of the moderation by gender of associations for 
particular behaviours 
We reported quite a lot of findings on the associations of SEP, DoU and 
religiosity with HRB. Below we summarise the main findings for boys 
and girls separately (Table 8.1). Where associations between social 
determinants and HRB by gender were found, they were almost always 
in the same direction: higher SEP, lower DoU and higher religiosity were 
associated with healthier behaviour. The only exception was cannabis 
consumption, with ambivalent findings regarding the association with 
religiosity among boys (see footnotes to Table 8.1 for more details).
Table 8.1 Associations between social determinants and HRB by gender and by particular behaviour, 
adjusted for age.
Behaviour Statistically significant association?
Higher SEP = 
healthier behaviour
 (2006 sample)
Lower DoU = 
healthier behaviour 
(2006 sample)
Higher religiosity = 
healthier behaviour 
(2010 sample)
Boys Girls Boys Girls Boys Girls
Smoking* no yes2 no yes yes yes
Use of alcohol no no - - - -
Drunkenness no no no yes yes yes
Cannabis use*1 no no no yes yes3 yes
Physical inactivity* yes yes - - no no
No breakfast* yes2 yes - - yes yes
No daily fruits no yes - - no no
No daily vegetables no yes - - no no
Daily sweets yes2 no - - no no
Daily soft drinks - - - - yes2 yes
Screen-based activities - - - - yes yes
Insufficient tooth brushing - - - - no no
Sexual intercourse1 - - - - yes yes
Truancy - - - - no yes
Fighting - - - - no no
Bullying others - - - - no no
- = Not assessed in the study. 
* = Different cut-offs throughout the studies. 
1 = In the religiosity study, only the 9th school grade was included. Both the 8th and 9th grades were 
included in all other studies and behaviours. 
2 = Statistically significant interaction in one of the groups only. However, p-value of the improvement of 
the fit of the model by adding the sociocultural variable to the model was >0.05. 
3 = Ambivalent findings: compared with the group “not attending and low religious salience”, the group 
“not attending and high religious salience” had significantly higher odds of smoking cannabis, but the 
group “attending and high religious salience” had significantly lower odds.
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In Table 8.2 below, the moderation effect on the associations of SEP, 
DoU and religiosity with HRB is displayed. Whenever a moderation effect 
of gender was found, this was always stronger among girls than boys.
Table 8.2 Associations between social determinants and HRB: moderation by gender by particular 
behaviour, adjusted for age.
Behaviour Moderation by gender?
Higher SEP = 
healthier behaviour
 (2006 sample)
Lower DoU = 
healthier behaviour
 (2006 sample)
Higher religiosity = 
healthier behaviour
 (2010 sample)
Smoking* no yes yes
Use of alcohol no - -
Drunkenness no yes yes
Cannabis use*1 no yes yes
Physical inactivity* no - no
No breakfast* no - no
No daily fruits yes - no
No daily vegetables yes - no
Daily sweets no - no
Daily soft drinks - - no
Screen-based activities - - no
Insufficient tooth brushing - - no
Sexual intercourse1 - - no2
Truancy - - yes3
Fighting - - no
Bullying others - - no
- = Not assessed in the study; 
* = Different cut-offs used in the studies.  
1 = In the religiosity study, only the 9th school grade was included. Both the 8th and 9th grades were 
included in all other studies and behaviours. 
2 = The interaction ORs were even lower than in smoking and drunkenness but not statistically 
significant. This may be due to the smaller sample size (only 9th school grade included) and to the low 
prevalence rates. 
3 = Statistically significant interaction in the most religious group only.
Our summary shows that associations between sociocultural factors 
and HRB were more often found among girls than among boys. When they 
were found in both genders (particularly in religiosity), these associations 
were often significantly stronger among girls than among boys. If a 
causal relationship between sociocultural factors and HRB is assumed, 
it would mean that the sociocultural factors have a stronger influence on 
HRB among girls than among boys. However, this moderating effect of 
gender did not manifest itself in all explored sociocultural factors and 
in all behaviours alike. A clear pattern could be observed in substance 
use: the moderation by gender affected the associations with the DoU 
and with religiosity, but not those with SEP. Conversely, the moderation 
affected the associations of fruits and vegetables with SEP, but not those 
91
with religiosity. Additional studies are needed to gain a deeper insight 
into possible causes and mechanisms of the different gender effects on 
these associations. It would be useful to include biological, intrapersonal 
and interpersonal variables in this research as well.
8.2.5. Time trends in health-related behaviour by gender and socioeconomic 
position
In Slovakia, gender differences decreased significantly in smoking 
and physical inactivity between 1998 and 2006.This was mainly due to 
a substantial increase of prevalence rates of smoking and a substantial 
decrease of physical inactivity among females. In alcohol use, the male/
female ratio decreased somewhat too, but this decrease was not statistically 
significant. These trends were particularly strong among adolescents with 
low SEP (i.e., those whose parents were without a university education).
From our findings regarding time trends in relation to SE 
differences in three HRBs, we can conclude that different patterns of 
change occurred for smoking, use of alcohol and physical inactivity and 
did so in each gender. In smoking, the SE differences decreased among 
boys but increased among girls; in alcohol consumption, their absence 
persisted among boys, while among girls SE differences disappeared; 
in physical inactivity, the SE differences increased among boys, but the 
small differences among girls disappeared, albeit this time trend was 
not statistically significant. Prevalence rates in substance use increased 
especially among girls from the low SE group. The decrease of overall 
gender differences could be interpreted within the context of a general 
cultural trend of gender convergence, meaning the masculinisation of 
female behaviour and feminisation of male behaviour. As masculinity is 
associated with a higher rate of smoking among both males and females 
(Emslie et al. 2002), the higher rates of smoking may be caused by an 
increase in masculinity among Slovak girls. 
Alternatively, the changes could also be induced by a shift in gender-
specific socialisation patterns. According to the power-control theory, 
more egalitarian gender socialisation results in higher risk preference 
among females. The study of Grasmick et al. (1996) seems to provide 
some support for this theory. However, their measure of risk preference 
was globally defined, and it is not clear whether their findings can be 
also applied, e.g., for smoking or alcohol use. Moreover, this theory fails 
to provide a valid explanation for our findings regarding trends in the 
high SE group: while the socialisation in high-educated families is usually 
more egalitarian than in the lower-educated ones (Crompton and Lyonette 
2005), we actually found lower smoking prevalence rates among high SEP 
girls than among low SEP girls in 2006.
Another possible explanation is provided by the epidemical 
approach to substance use (Lopez et al. 1994; Pampel 2001) and by the 
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diffusion-of-innovation theory (Graham 1996). When any trend, positive 
or negative, is introduced into a society or to any of its segments, such as 
youth, it is first picked up by males from the elites and only later spreads 
among females and among people with lower SEP. This may explain 
why the substance use prevalence rates, both alcohol and smoking, 
barely changed among high SEP boys and girls, but that they changed 
considerably among low SEP boys and girls. Possibly, the high SEP boys 
and girls had already undergone the shifts before 1998, and the wave of 
increase and subsequent decrease of smoking prevalence rates reached 
the low SEP boys and girls, respectively. Low SEP girls were only then 
experiencing the phase of increase in 2006, while low SEP boys were 
already in the phase of subsequent decrease. One argument against the 
explanation by the stages of smoking epidemic in the population is that, 
according to Lopez et al. (1994), such a shift takes much longer - about 30 
years. Thus, in our study, the epidemic approach could be validly applied 
only if the substance use epidemic among adolescents were to occur much 
faster than in the society as a whole. In addition, current information 
technologies, enhanced electronic communication and electronic mass 
media may accelerate innovations in behaviour. However, the epidemic 
approach fails to provide a valid explanation for the changes in physical 
inactivity, which decreased substantially in both genders and in both 
groups besides the low SEP boys. 
The general decrease in physical inactivity may be caused by 
improvements in the system of youth leisure time activities between 
1998 and 2006. In the turmoil of the transitional era of the early 1990s, 
much of the leisure time system collapsed but it has been re-established 
since the end of the 1990s. This trend may be also attributed to a general 
stabilizing trend of the society and improvement on the Slovakia labour 
market during the late 1990s and early 2000s, after the social turmoil of 
the early and mid-1990s due to the collapse of the communist system and 
the subsequent transformation toward democracy and market economy. 
Also, Salonna (2012) explains his very recent findings of decreased SE 
differences among Slovak adolescents during this period on the basis of 
this theory. However, our findings of different time trends for various 
HRBs, depending on the particular behaviour, SEP and gender indicate 
that this “salutary societal stabilisation hypothesis” cannot be applied as 
easily for all behavioural outcomes, especially not for substance use. To 
sum up, none of the mentioned theories is able to provide a convincing 
explanation of the time trends in all three behaviours that were explored 
in our study.
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8.3  Strengths and limitations of the study
Strengths
This study has several strengths. One of them is that the data provide 
information about a broad range of adolescent HRBs, while other studies 
often focus only on a single behaviour. Cross-sectional studies from this 
field focusing explicitly on gender differences in the associations between 
sociocultural determinants and HRB are scarce. This study provides 
information about socioeconomic shifts in adolescent health-endangering 
behaviour from Central Europe, where such studies have been – and still 
are – even more scarce. 
In this thesis, three samples were used, each of them of relatively large size. 
The validity of our study is supported by the high response rates of all 
samples, which largely limits the likelihood of selection bias. The wording 
of the questions was as clear and short as possible, being mostly derived 
from questions on the HBSC studies (Currie et al. 2000) which had been 
tested for both internal and external validity several times before. These 
measures allowed for a valid assessment of gender differences and also 
a comparison with many other studies (Levin et al. 2012; Deschamps et 
al. 2010). Due to the anonymous character of the study and the fact that 
data were collected by trained social workers instead of teachers, social 
desirability and selective responding were prevented to a great extent. 
Moreover, the sample collected in 2010 was nationally representative. 
All logistic regression analyses in this study were adjusted for age. 
Additionally, the analyses regarding the association between religiosity 
and HRB and the differences in this association by gender (Chapter 7) 
were controlled for the most relevant potential confounders available 
(DoU, language spoken at home as a proxy measure for ethnicity, parental 
education, parental divorce and family affluence). 
Limitations
This study also has several limitations that need to be addressed. 
One of them is the use of self-report data. This might have caused bias 
due to under-reporting of risk behaviours (Adams et al. 2008). Under-
reporting may be more likely for use of substances which are either illicit 
(cannabis) or illicit for youth under 18 years of age in Slovakia (tobacco 
and alcohol). However, self-report data has been shown to be rather valid, 
at least regarding the use of alcohol (Brenner et al. 2003; Del Boca and 
Noll 2000). Moreover, the questionnaires were completed voluntarily and 
anonymously, making reporting bias less likely (Del Boca and Noll 2000). 
Another limitation of this study is its cross-sectional design, which 
limits its potential for making causal inferences.
We used parental educational level as a measure of SEP, which is only 
one of the available measures for SEP. If different measures of SEP (such as 
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family income, parental occupations or household assets) or combinations 
of them had been applied, the SE gradient for these behaviours might 
have also been different. Moreover, information on the educational level 
of parents was obtained from the adolescents, who might not know the 
exact level of their parents’ education. However, parental educational 
level has been used to assess the SEP of young people in many studies 
(Salonna et al. 2008; Veselska et al. 2011; Tomcikova et al. 2011). In our 
study, among those who returned the questionnaires the response rate 
was 96.9% and 94.1% for the questions on the education of the mother 
and the father, respectively, despite the fact that the adolescents may not 
always have accurate knowledge regarding the responses (Currie et al. 
1997). However, according to Lien et al. (2001), the strengths of agreements 
between adolescents’ and parents’ reports of parental education were fair 
(kappa coefficients of 0.30 and 0.38 for fathers’ and mothers’ education, 
respectively).
Another limitation might be that due to changes in the educational 
system, the 2006 sample concerned primary schools whereas the 1998 
sample concerned secondary schools, though both groups were of the 
same age-bracket. One might assume that in the secondary school, health 
behaviour may be somewhat less favourable, in particular for substance 
use. However, our data show that substance use is still higher in 2006. 
Moreover, an effect of school type, if any, would affect both genders, 
implying a very limited effect on our findings.
There was a considerable disproportion between the prevalence 
rate of parents with university degree regarding the 1998 and 2006 
samples. One reason for this may be the fact that the 1998 sample concerned 
secondary schools while the 2006 sample concerned elementary schools, 
as mentioned above. Therefore, only about 60% of the 1998 sample was 
made up of inhabitants of the city of Kosice. The remaining participants 
of this sample came from rural residences in the wider district of Kosice 
(30%) or from other districts (10%) (Geckova 2002). In comparison, 98.2% 
of the 2006 sample consisted of inhabitants of the city of Kosice. Since 
urban populations tend to achieve higher educational degrees than 
rural populations (Ompad et al. 2007), the disproportion between the 
two samples regarding the permanent residence of the students may be 
reflected in the disproportion regarding their parental education. Thus, 
the shifts in gender differences in HRB and the shifts in SE gradient by 
gender that were found between 1998 and 2006 should be interpreted 
carefully. It is possible that the differences can be partly attributed to 
the differences in the proportion of respondents with rural backgrounds 
rather than to the time trends. This may be due to the fact that in areas 
with a low DoU, gender differences in HRB were greater than in areas 
with a higher DoU (see Chapter 4). 
Another factor possibly contributing to the disproportion between 
the 1998 and 2006 samples regarding the level of parental education is 
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that parental education – the SEP indicator used in our study – may have 
become a less sensitive indicator of SEP during the time concerned. This 
may be due to an increase in the proportion of parents with a university 
degree. This increase was to at least a certain extent spurious, because of 
official requirements for employees of Slovak public services to achieve a 
university degree, which made the criteria for obtaining it more lax. The 
number of students who graduated from an external study programme 
(with lectures and classes once a week for students who mostly work 
full-time during the week) was more than 6 times higher in 2006 than in 
1998 (Institute of Information and Prognoses of Education, Slovakia 2011). 
However, in spite of the expectations, the magnitude of the shifts is large. 
Thus, our findings may even be an underestimation of the changes that 
occurred. Reijneveld and Gunning-Schepers (1995) provide some hints 
regarding how to control for demographic shifts which influence the 
sensitivity of this indicator.
8.4  Implications
In the following section, the implications of our findings for practice and 
further research will be outlined.
8.4.1  Implications for practice
According to our findings, the associations between the sociocultural 
determinants and HRB are particularly strong among girls. Regarding 
adolescent girls, their social and cultural environment requires special 
attention focusing on their health habits. This should be taken into 
consideration in further research as well as in prevention activities and 
public health policies.
Among girls, the most vulnerable groups concern those from highly 
urbanised areas, of low SE background and who are non-religious. These 
adolescents deserve special attention in preventive and health promotion 
activities. Among boys, some of these factors play a less important role 
in certain behaviours, yet they are not entirely meaningless (SEP in 
physical inactivity, religiosity in substance use and sexual debut). In 
other behaviours, these factors seem to be irrelevant for HRB among boys 
(DoU and parental education in substance use, religiosity in delinquent 
behaviours).
A very high proportion of adolescents of both genders and in all 
SE groups did not eat vegetables daily. This implies that all adolescents 
should be targeted by prevention activities aiming to increase regular 
vegetables consumption. However, girls from middle and low SE groups 
and boys from the lowest group deserve special attention, because the 
prevalence rates of other unhealthy nutritional behaviours are high among 
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them, along with a high prevalence rate of physical inactivity. The results 
may be interpreted such that among girls parents play a more important 
role in the consumption of fruits and a regular breakfast than in other 
kinds of HRB. This implies that parents in particular should be included 
in the promotion of these healthy nutritional habits.
Although research from Western Europe indicates that some 
HRBs tend to cluster together among adolescents (van Nieuwenhuijzen 
et al. 2009), time trends in the adolescent population do not necessarily 
develop in the same way for each behaviour; e.g. among Slovak low SEP 
boys, smoking prevalence rates decreased, but their physical inactivity 
prevalence rates remained stable between 1998 and 2006. Conversely, 
among low SEP girls, smoking prevalence rates increased, but at the same 
time their physical inactivity prevalence rates decreased. This implies that 
we should also consider a differential, not only integrative approach in 
health promotion and prevention activities.  
In the decades to follow, equalisation trends in substance use 
towards those in Western European countries can be expected among 
adolescents from Central European countries. This would imply a further 
increase in binge drinking among females and an increase in cannabis 
consumption among both genders, but particularly among females and 
adolescents from low urbanised areas. These assumptions are likely based 
on the findings presented in our thesis, other research (Pitel et al. 2011; 
Kuntsche et al. 2011; Currie et al. 2004, 2008 and 2012) and on the HRB 
epidemic theory (Lopez et al., 1994; Pampel et al. 2001). Prevention and 
law-enforcement activities should be tailored accordingly.
8.4.2  Implications for further research
General implications for further research
As already mentioned in the limitations section, the cross-sectional 
design of our study does not allow for causal inferences. Studies with 
longitudinal design are needed to assess potential contributing factors 
and mechanisms. The model of HRB proposed by Petraitis, Flay and 
Miller (1995) may offer a framework for studying determinants of HRB 
from different domains (sociocultural, interpersonal and intrapersonal) 
and different levels of influence (proximal, distal, ultimate). More light has 
to be shed on the potential connections and influences of the mentioned 
domains and levels of influence, on the pathway mechanisms and on 
possible mediating and moderating effects (Veselska 2010). It would be 
very helpful in further research to include intrapersonal, interpersonal 
and biological variables as well (genetic, prenatal history, hormonal) in 
order to gain a more complete understanding regarding the relationship 
between gender/sex and various determinants of HRB.
It would also be useful to explore childhood factors and settings, 
including the role of parenting. Moreover, further research should 
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track changes by age in the explored relationships from childhood 
and adolescence till adulthood in order to conclude the nature of these 
relationships in lifetime periods other than adolescence and how these 
relationships possibly change with age. 
More attention should also be paid to the clustering (co-occurrence) 
of HRB. It should be examined in more depth which behaviours cluster 
together and may be influenced by similar factors, such as family 
conditions. The findings from such studies would enable the designing 
of more efficient prevention programmes focused on several HRBs at the 
same time instead of separate prevention programmes for each of them 
(Veselska 2010; van Nieuwenhuijzen et al. 2009).
Specific implications for further research
Due to the possibility of international comparison, we used the 
same cut-offs for fruits and vegetables consumption as the HBSC 
studies (Currie et al. 2000). Thus, consumption of fruits or vegetables 
(measured separately) less frequent than seven days per week was 
considered unhealthy. However, this cut-off seems very strict as only 
very few respondents ate fresh fruits or fresh vegetables daily. But it is 
possible that a substantial portion of adolescents do not eat both fruits 
and vegetables daily, but do have a regular intake of fibre and vitamin 
C, since they may switch between fruits and vegetables each day. An 
additional combined measure could be more valid regarding this kind 
of nutritional behaviour. It would be useful to perform a study similar to 
ours, including also alternative SEP measures such as parental occupation 
and family affluence.
Since respondents in some countries may over-report church 
attendance (Brenner 2012) and a bias in reported sexual behaviour cannot 
be ruled out (Kalina et al. 2011), it would be useful to repeat our study 
with either adjustment for social desirability or with other methods of 
data collection, such as peer-reporting.
8.5  Conclusion
We learned that in Slovakia, a Central European country, the associations 
between most adolescent HRBs and SEP and religiosity are similar to 
those found among adolescents in other industrialised countries (Cheung 
and Yeung 2011). In SEP, inverse but only weak associations were found. 
In religiosity, these associations were strong regarding substance use, 
moderate regarding some nutritional behaviours and weak or missing 
regarding violent behaviour.               
We learned that in 2006, substance use was increasing with 
increasing DoU among Slovak girls, but that among boys substance use 
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and DoU were unrelated. This is in contrast with recent findings from the 
USA (Greggo et al. 2005; National Center on Addiction and Substance 
Abuse at Columbia University 2000)) which indicated higher substance 
use in rural areas than in urban areas. 
We also learned that gender does matter in several behaviours 
regarding the associations between HRB and all three sociocultural 
determinants explored. Where gender differences in the associations 
between HRB and a sociocultural determinant were found, the associations 
were always stronger among girls than among boys. If the relationships 
between the sociocultural determinants and HRB found in our study are 
of a causal nature, our findings suggest that girls are more prone to the 
influence by these determinants than boys regarding HRB – they are more 
protected by protective factors but also more vulnerable in unfavourable 
social conditions. However, we also learned that this moderating effect of 
gender differs by substance and sociocultural determinant. Regarding SE 
differences in HRB, gender differences were found in fruits and vegetables 
consumption but not in substance use. Regarding the differences in HRB 
by DoU and religiosity, gender differences were found in substance use.
Finally, we conclude that the magnitude of gender differences in HRB 
among Slovak adolescents is not static, but rather it changes over time, 
similarly as in other industrialised countries (Kuntsche et al. 2011; Boreham 
and Shaw 2001). Gender differences in HRB decreased between 1998 and 
2006 mainly due to the increase in smoking and alcohol consumption 
among girls and due to the decrease in physical inactivity among them. 
We learned that time shifts in HRB among adolescents depend on gender 
but also on SEP. Moreover, we learned that SE differences in HRB among 
adolescents also develop in a different way among boys and among girls, 
depending on particular behaviours. 
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Thus far, research on the relationships between health-related behaviour 
(HRB) and sociocultural determinants among adolescents has been scarce 
regarding the countries of Central Europe. This holds true even more 
so for research on the role of gender in these relationships. The aim of 
this thesis is to contribute to a better understanding of the relationship 
between various HRBs of adolescents and their socioeconomic position, 
the degree of urbanisation of their environment and their religiosity. 
Furthermore, we explored trends in socioeconomic differences and 
gender differences in HRB among adolescents between 1998 and 2006, as 
social and economic circumstances changed greatly during that period. 
This may have a certain impact on the mentioned relationships and on the 
role of gender.
Chapter 1 provides general information on the key variables 
explored in this thesis: adolescent HRB (smoking, drunkenness, cannabis 
use and others), selected social determinants (socioeconomic position, 
degree of urbanisation and religiosity) and time trends regarding gender 
differences and socioeconomic differences in adolescent HRB. A model 
of assumed associations between the studied variables is also presented.
Chapter 2 contains a description of the three research samples used 
in this thesis. It also provides information on the measures and statistical 
analyses that were used.
Chapter 3 provides information on the association between 
socioeconomic position and a broad range of HRBs among adolescents, 
and does so for boys and girls separately. Furthermore, it explores 
gender differences in this association. Lower socioeconomic groups 
tended to participate in unhealthy behaviours more frequently than the 
highest socioeconomic group, but the differences were relatively small 
and frequently not statistically significant or were for only one gender. 
In daily breakfast and physical inactivity, socioeconomic differences 
were found among both genders. In sweets consumption, socioeconomic 
differences were found only among boys. In fruits consumption, 
vegetables consumption and smoking, socioeconomic differences were 
found only among girls. In drunkenness, alcohol consumption and 
cannabis use, no socioeconomic differences were found. Among boys, 
socioeconomic differences were found only between the highest and the 
lowest socioeconomic group. Socioeconomic differences significantly 
differed statistically in magnitude by gender only in fruits consumption 
and in vegetables consumption, where the socioeconomic differences 
were larger among girls.
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Chapter 4 provides information on the association between the degree 
of urbanisation and adolescent smoking, drunkenness and cannabis use, 
again for boys and girls separately. Furthermore, gender differences in 
this association were explored. The degree of urbanisation was related to 
HRB only among girls. The prevalence rates of substance use among girls 
increased with an increasing degree of urbanisation, while the prevalence 
rates of substance use among boys remained constant. Gender, degree of 
urbanisation and their interaction had statistically significant associations 
with all three of the analysed behaviours: smoking, binge drinking and 
cannabis use.
Chapter 5 provides information on the association between 
religiosity and a broad range of HRBs among adolescents, both for the 
whole sample and for boys and girls separately. Furthermore, gender 
differences in this association are explored. Religiosity was inversely 
associated with unhealthy behaviour regarding smoking, drunkenness, 
cannabis use, having breakfast, soft drinks consumption, screen-based 
activities and sexual intercourse (all: both genders) and regarding 
truancy (girls only). Associations were significantly stronger among girls 
than among boys regarding smoking, drunkenness and cannabis use. 
Religiosity was unrelated to consumption of fruits, vegetables and sweets, 
physical inactivity, tooth brushing, fighting and bullying others in both 
genders.
Chapter 6 provides information on whether any shifts took place 
in the association between socioeconomic position and smoking, use of 
alcohol and physical inactivity between 1998 and 2006 among Slovak 
adolescents. The higher frequency of smoking in the low socioeconomic 
group compared with the high socioeconomic group decreased between 
1998 and 2006 among boys (OR for the interaction of time and socioeconomic 
position: 0.54) but this socioeconomic gradient became evident among 
girls (OR for the same interaction: 1.96). For alcohol consumption, no 
socioeconomic differences were found among boys in both years, and 
socioeconomic differences existing in 1998 disappeared among girls in 
2006. In physical inactivity, socioeconomic differences increased among 
boys but not among girls. Overall, socioeconomic differences in HRB 
developed in a different way for boys and girls between 1998 and 2006. 
Prevalence rates of substance use increased especially among girls with a 
low socioeconomic position.
Chapter 7 provides information on the magnitude of gender 
differences in smoking, use of alcohol and physical inactivity among Slovak 
adolescents and whether shifts took place in these gender differences 
between 1998 and 2006. These gender differences were also assessed in 
three separate groups of adolescents according to their socioeconomic 
position. In 1998, gender differences were found for all three behaviours 
that were explored: boys had higher prevalence rates of smoking and 
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alcohol use and lower prevalence rates of physical inactivity than girls. In 
2006 the only remaining gender difference concerned physical inactivity, 
but this difference was substantially smaller than in 1998. The shifts in 
the boys-girls ratios were statistically significant in smoking and physical 
inactivity but not in alcohol use. The prevalence of alcohol use increased 
among both genders, while the prevalence of smoking in boys dropped 
below that of girls, and the physical activity of girls increased substantially. 
The changes in gender ratios varied strongly by socioeconomic group. 
The greatest shift in the gender ratio of smoking occurred in the middle 
socioeconomic group, both among boys (a decrease) and girls (an 
increase). Changes in gender ratios over time among adolescents from the 
highest socioeconomic group were much smaller.
In Chapter 8, the main findings of this thesis are summarised and 
discussed. The changes in HRB prevalence rates and in the gender and 
socioeconomic patterns of HRB among Slovak adolescents between 1998 
and 2006 may partly be explained by social and economic stabilisation in 
Slovakia during the time concerned after the difficult transition era from 
a planned to a market economy in the 1990s. The shifts, particularly in 
smoking, can also be explained as an assessment of different stages of an 
HRB epidemic. According to the diffusion of innovation theory, any trend 
introduced into a segment of society, such as youth, is first picked up by 
males from the elites and only later spreads among females and among 
people with lower socioeconomic position. 
Chapter 8 also addresses the strengths and limitations of the study 
and its implications for further research and public health practice. The 
associations between the sociocultural determinants and HRB were 
particularly strong among girls. Their social and cultural environment 
requires that special attention be focused on their health habits. Among 
girls, the most vulnerable groups concern those from bigger cities and 
from a low socioeconomic background, and those who are non-religious. 
Among boys, these factors frequently play a less important role, though 
they are not entirely meaningless (socioeconomic position in physical 
inactivity, religiosity in substance use and sexual debut). During the 
decades to come, a further increase can be expected in Central European 
countries in binge drinking among females and an increase in cannabis 
consumption among both genders, particularly among adolescents 
from low urbanised areas. This should be taken into consideration in 
prevention activities and public health policies. Changes in the explored 
relationships from childhood and adolescence till adulthood should be 
further studied in order to determine the nature of these relationships 
before and after adolescence and how these relationships may change 
with age. In such further research it would be very helpful to include 
intrapersonal, interpersonal and biological variables too to get a more 
complete understanding about the relationship between gender, sex and 




Onderzoek naar de verbanden tussen gezondheidsgerelateerd gedrag 
(GGG) en socio-culturele determinanten bij jongeren uit landen in 
Centraal-Europa is tot nu toe schaars. Dit geldt nog meer voor onderzoek 
naar de rol van geslacht in deze verbanden. Het doel van dit proefschrift is 
bij te dragen aan de kennis over het verband tussen verschillende vormen 
van GGG van adolescenten en hun sociaal-economische positie, de mate 
van verstedelijking van hun woonomgeving, en hun religiositeit. Verder 
hebben we de trends onderzocht in sociaal-economische verschillen en 
geslachtsverschillen met betrekking tot GGG van adolescenten tussen 
1998 en 2006, omdat de sociale en economische omstandigheden in die 
periode erg veranderd zijn. Dat kan een zekere invloed hebben op deze 
verbanden en op de rol van geslacht.
In Hoofdstuk 1 wordt algemene informatie over de belangrijkste 
variabelen in dit proefschrift gegeven: GGG onder jongeren (roken, 
dronkenschap, gebruik van cannabis en andere middelen), bepaalde sociale 
kenmerken (sociaal-economische positie, de mate van verstedelijking 
en religiositeit), en trends door de tijd wat betreft geslachtsverschillen 
en sociaal-economische verschillen in GGG bij adolescenten. De 
veronderstelde verbanden tussen de bestudeerde variabelen worden in 
een model gepresenteerd.
Hoofdstuk 2 bevat een beschrijving van de drie steekproeven 
die zijn gebruikt in dit proefschrift. Het levert ook informatie over de 
meetinstrumenten en de statistische analyses die zijn gebruikt.
In Hoofdstuk 3 wordt ingegaan op het verband tussen de sociaal-
economische positie en een breed scala aan vormen van GGG bij 
adolescenten, voor jongens en meisjes afzonderlijk. Verder worden 
geslachtsverschillen tussen deze verbanden onderzocht. Lagere sociaal-
economische groepen hebben vaker ongezond GGG dan de hoogste 
sociaal-economische groep, maar de verschillen waren relatief klein 
en vaak niet statistisch significant of slechts voor één geslacht. Sociaal-
economische verschillen in het overslaan van het dagelijks ontbijt en 
lichamelijke inactiviteit werden gevonden tussen beide geslachten. 
Dergelijke verschillen in snoepen werden alleen gevonden bij jongens. 
Sociaal-economische verschillen in het eten van fruit en van groenten 
en van roken werden alleen gevonden bij meisjes. Geen sociaal-
economische verschillen werden gevonden bij dronkenschap, alcohol- en 
cannabisgebruik. Bij jongens werden sociaal-economische verschillen 
alleen gevonden tussen de hoogste en de laagste sociaal-economische 
groep. Er bestonden statistisch significante socio-economische verschillen 
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met betrekking tot de omvang naar geslacht alleen bij de fruit- en 
groentenconsumptie waarbij de sociaal-economische verschillen groter 
waren bij de meisjes.
In Hoofdstuk 4 wordt ingegaan op het verband tussen de mate van 
verstedelijking en rookgedrag, dronkenschap en cannabisgebruik, voor 
jongens en meisjes afzonderlijk. Verder werden geslachtsverschillen tussen 
deze verbanden onderzocht. De mate van verstedelijking was alleen bij 
meisjes gerelateerd aan hun GGG. De prevalentie van middelengebruik bij 
meisjes nam toe met een toenemende mate van verstedelijking, terwijl de 
prevalentie van middelengebruik onder jongens constant bleef. Geslacht, 
de mate van verstedelijking en hun interactie hadden een statistisch 
significant verband met alle drie de onderzochte gedragingen, te weten 
roken, dronkenschap en cannabisgebruik.
In Hoofdstuk 5 staat het verband tussen religiositeit en een breed 
scala aan vormen van GGG bij adolescenten centraal, zowel voor de 
gehele steekproef als voor jongens en meisjes apart. Verder werden 
geslachtsverschillen in deze verbanden onderzocht. Religiositeit hing 
omgekeerd samen met ongezond gedrag ten aanzien van roken, 
dronkenschap, cannabisgebruik, het ontbijt, de consumptie van 
frisdranken, beeldschermactiviteiten en geslachtsgemeenschap (wat 
betreft alle gedragingen: zowel jongens als meisjes) en met spijbelen 
(alleen meisjes). Deze verbanden waren significant sterker bij meisjes 
dan bij jongens wat betreft roken, dronkenschap en cannabisgebruik. 
Religiositeit was in beide geslachten niet gerelateerd aan de consumptie 
van fruit, groenten en snoep, lichamelijke inactiviteit, tandenpoetsen, 
vechten en het pesten van anderen.
Hoofdstuk 6 richt zich op de vraag of er onder de Slowaakse 
adolescenten tussen 1998 en 2006 verschuivingen hebben plaatsgevonden 
in het verband tussen sociaal-economische positie en roken, het gebruik 
van alcohol en de mate van lichamelijke inactiviteit. Het vaker roken in 
de lage sociaal-economische groep in vergelijking met de hoge sociaal-
economische groep nam af tussen 1998 en 2006 bij jongens (odds ratio, 
OR, voor de interactie van de tijd en de sociaal-economische positie: 0,54), 
maar deze sociaal-economische gradiënt werd nog duidelijker bij meisjes 
(OR voor dezelfde interactie: 1,96). Voor alcoholgebruik werden er in 
beide jaren geen sociaal-economische verschillen gevonden bij jongens 
en de in 1998 bestaande sociaal-economische verschillen bij meisjes 
waren in 2006 verdwenen. Met betrekking tot fysieke inactiviteit namen 
de sociaal-economische verschillen toe bij jongens, maar niet bij meisjes. 
Al met al ontwikkelden sociaal-economische verschillen in GGG zich op 
een verschillende manier bij jongens en meisjes tussen 1998 en 2006. De 
prevalentie van middelengebruik nam vooral toe onder meisjes met een 
lage sociaal-economische positie.
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In Hoofdstuk 7 wordt ingegaan op de omvang van de 
geslachtsverschillen in roken, alcoholgebruik en lichamelijke inactiviteit 
onder Slowaakse adolescenten en of er verschuivingen plaatsvonden in 
deze geslachtsverschillen tussen 1998 en 2006. Deze geslachtsverschillen 
werden ook onderzocht onder drie afzonderlijke groepen van jongeren 
ingedeeld aan de hand van hun sociaal-economische positie. In 1998 
werden geslachtsverschillen gevonden voor alle drie de onderzochte 
gedragingen: jongens hadden een hogere prevalentie van roken en 
alcoholgebruik en een lagere prevalentie van lichamelijke inactiviteit 
dan meisjes. In 2006 betreft het enige overgebleven geslachtsverschil 
lichamelijke inactiviteit, maar dit verschil was aanzienlijk kleiner is dan 
in 1998. De verschuivingen in de ratio’s tussen jongens en meisjes waren 
statistisch significant wat betreft roken en lichamelijke inactiviteit, maar 
niet wat betreft alcoholgebruik. De prevalentie van alcoholgebruik was 
toegenomen onder zowel jongens als meisjes, de prevalentie van roken 
was bij jongens gedaald tot onder die van de meisjes, en de lichamelijke 
activiteit van meisjes was aanzienlijk toegenomen. De veranderingen in 
geslachtsverhoudingen variëerden sterk per sociaal-economische groep. 
De grootste verschuiving in de verhouding tussen jongens en meisjes met 
betrekking tot roken deed zich voor in de middelste sociaal-economische 
groep, zowel bij jongens (afname) en meisjes (toename). Wijzigingen in 
de geslachtsverhoudingen over de tijd bij jongeren uit de hoogste sociaal-
economische groep waren veel kleiner.
In Hoofdstuk 8 worden de belangrijkste bevindingen van dit 
proefschrift samengevat en bediscussieerd. De veranderingen in de 
prevalentie van GGG en in de geslachts- en sociaal-economische 
patronen van GGG onder Slowaakse adolescenten tussen 1998 en 2006 
kunnen deels worden verklaard door de sociale en economische stabiliteit 
in Slowakije tijdens deze periode, na de moeilijke overgang van een 
tijdperk met een planeconomie naar een markteconomie in de jaren 1990. 
De verschuivingen, in het bijzonder bij roken, kunnen verder worden 
verklaard met behulp van de verschillende stadia van de GGG epidemie. 
Ook kan de diffusie van innovaties een rol spelen. Volgens deze theorie 
wordt een trend die geïntroduceerd is in een bepaald segment van de 
samenleving, zoals onder jongeren, het eerst opgepikt door mannen uit 
de elite en verspreidt zich pas later onder vrouwen en onder mensen met 
een lagere sociaal-economische positie.
Hoofdstuk 8 gaat ook in op de sterke punten en beperkingen 
van het onderzoek en de implicaties voor verder onderzoek en de 
volksgezondheidspraktijk. De verbanden tussen de sociaal-culturele 
determinanten en GGG waren bijzonder sterk bij meisjes. Hun sociale 
en culturele omgeving vereist speciale aandacht waar het gaat op hun 
gezondheidsgewoonten. De meest kwetsbare groepen bij meisjes komen 
uit grotere steden, hebben een lage sociaal-economische achtergrond, 
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en zijn niet-religieus. Bij jongens spelen deze factoren vaak een minder 
belangrijke rol, maar ze zijn niet helemaal zonder betekenis (sociaal-
economische positie bij lichamelijke inactiviteit, religiositeit bij 
middelengebruik en seksueel debuut). Tijdens de komende decennia kan 
in Centraal-Europese landen een verdere toename worden verwacht van 
dronkenschap bij meisjes en van het cannabisgebruik bij zowel jongens 
als meisjes, maar vooral bij jongeren uit weinig verstedelijkte gebieden. 
Hiermee moet rekening worden gehouden bij preventie-activiteiten en 
het volksgezondheidsbeleid. Veranderingen in de onderzochte verbanden 
in de periode van kindertijd en adolescentie tot volwassenheid moeten 
verder worden onderzocht om beter zicht te krijgen op de aard van deze 
verbanden voor en na de adolescentie en hoe deze verbanden kunnen 
veranderen met de leeftijd. In een dergelijk verder onderzoek zou het 
zeer nuttig zijn om intrapersoonlijke, interpersoonlijke en biologische 
variabelen op te nemen om een meer volledig begrip te krijgen van de 
verbanden tussen geslacht en de verschillende determinanten van GGG.
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Zhrnutie
Výskum v oblasti vzťahov medzi správaním súvisiacim so zdravím 
(SSZ) a sociokultúrnymi determinantmi u adolescentov bol v krajinách 
strednej a východnej Európy doteraz zriedkavý. Ešte zriedkavejší je 
výskum ohľadne úlohy rodu v uvedených vzťahoch. Účelom tejto 
dizertačnej práce je prispieť k lepšiemu porozumeniu vzťahu medzi 
rôznymi SSZ u adolescentov a ich socioekonomickou pozíciou, stupňom 
urbanizácie ich prostredia a ich religiozitou. Ďalej sme skúmali trendy 
v socioekonomických rozdieloch a rodové rozdiely v SSZ u adolescentov 
medzi rokmi 1998 a 2006, nakoľko v danom období došlo k výrazným 
sociálnym a ekonomickým zmenám. Tie mohli mať istý vplyv na 
spomenuté vzťahy a na úlohu rodu.
V Kapitole 1 sú prezentované všeobecné informácie ohľadom 
kľúčových premenných, ktoré boli v tejto práci skúmané: SSZ u 
adolescentov (fajčenie, opitosť, užívanie kanabisu a iné), vybrané 
sociokultúrne premenné (socioekonomická pozícia, stupeň 
urbanizácie a religiozita) a časové trendy v oblasti rodových rozdielov 
a socioekonomických rodielov v adolescentnom SSZ. Prezentovaný je tiež 
model predpokladaných asociácií skúmaných premenných. 
Kapitola 2 obsahuje opis troch výskumných vzoriek použitých v tejto 
práci. Obsahuje tiež informácie o meracích nástrojoch a štatistických 
analýzach, ktoré boli použité.
Kapitola 3 sa zameriava na asociáciu medzi socioekonomickou 
pozíciou a rôznymi druhmi SSZ u adolescentov, osobitne u chlapcov 
a u dievčat. Boli skúmané tiež rodové rozdiely v tejto asociácii. Nižšie 
socioekonomické skupiny vykazovali tendenciu k nezdravému správaniu 
častejšie než najvyššia socioekonomická skupina, ale rozdiely boli 
relatívne malé a často štatisticky nevýznamné, resp. štatisticky významné 
len pre jeden z rodov. V každodennom raňajkovaní a fyzickej neaktivite 
boli zistené socioekonomické rozdiely u oboch rodov. V konzumácii 
sladkostí boli socioekonomické rozdiely zistené len u chlapcov. 
V konzumácii ovocia, konzumácii zeleniny a v užívaní kanabisu boli 
socioekonomické rozdiely zistené len u dievčat. V opitosti, užívaní 
alkoholu a užívaní kanabisu neboli zistené socioekonomické rozdiely. 
U chlapcov boli socioekonomické rozdiely zistené len medzi najvyššou 
a najnižšou socioekonomickou skupinou. Socioekonomické rozdiely sa 
štatisticky významne líšili veľkosťou podľa rodu len v konzumácii ovocia 
a konzumácii zeleniny, pričom socioekonomické rozdiely boli výraznejšie 
u dievčat.
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Kapitola 4 sa zameriava na asociáciu medzi stupňom urbanizácie 
a užívaním psychoaktívnych látok (fajčenie, opitosť a užívanie kanabisu) 
u adolescentov, osobitne u chlapcov a u dievčat. Boli tiež zisťované 
rodové rozdiely v tejto asociácii. Stupeň urbanizácie bol vo vzťahu so 
SSZ iba u dievčat. Výskyt užívania psychoaktívnych látok u dievčat 
narastal so zvyšovaním stupňa urbanizácie, zatiaľ čo u chlapcov užívanie 
psychoaktívnych látok ostalo konštantné. Rod, stupeň urbanizácie a ich 
interakcia boli v štatisticky významnom vzťahu so všetkými troma 
druhmi správania, ktoré boli analyzované, čiže s fajčením, opitosťou 
a užívaním kanabisu.
Kapitola 5 obsahuje informácie ohľadom asociácie medzi religiozitou 
a širokou škálou rôznych SSZ u adolescentov v rámci celej vzorky aj 
osobitne u chlapcov a u dievčat. Taktiež boli skúmané rodové rozdiely 
v tejto asociácii. Religiozita bola inverzne asociovaná s nezdravým 
správaním, čo sa týka fajčenia, opitosti, užívania kanabisu, raňajkovania, 
konzumácie sladkých nápojov, počítačových a televíznych aktivít 
a pohlavného styku (u všetkých uvedených správaní v oboch rodoch) 
a čo sa týka záškoláctva (len u dievčat). Asociácie boli signifikantne 
silnejšie u dievčat než u chlapcov vo fajčení, opitosti a užívaní kanabisu. 
Religiozita nemala vzťah ku konzumácii ovocia, zeleniny a sladkostí, 
fyzickej neaktivite a šikanovaniu iných u oboch rodov.
Kapitola 6 prezentuje výsledky výskumu ohľadom zmien 
v asociácii medzi socioekonomickou pozíciou a fajčením, užívaním 
alkoholu a fyzickou neaktivitou medzi rokmi 1998 a 2006 u slovenských 
adolescentov. Vysoký výskyt fajčenia v nízkej socioekonomickej skupine 
v porovnaní k vysokej socioekonomickej skupine klesol medzi rokmi 1998 
a 2006 u chlapcov (pomer šancí pre interakciu času a socioekonomickej 
pozície: 0.54), ale tento socioekonomický gradient sa objavil u dievčat 
(pomer šancí pre tú istú interakciu: 1.96). V užívaní alkoholu neboli 
u chlapcov zistené socioekonomické rozdiely v roku 1998 ani v roku 
2006, a u dievčat socioekonomické rozdiely existujúce v roku 1998 zmizli 
v roku 2006. Vo fyzickej neaktivite narástli socioekonomické rozidely 
u chlapcov, ale nie u dievčat. Celkovo sa socioekonomické rozdiely 
v SSZ medzi rokmi 1998 a 2006 vyvinuli iným spôsobom u chlapcov než 
u dievčat. Výskyt užívania alkoholu a fajčenia vzrástol najmä u dievčat 
s nízkou socioekonomickou pozíciou.
Kapitola 7 obsahuje informácie ohľadom veľkosti rodových 
rozdielov vo fajčení, užívaní alkoholu a fyzickej neaktivite u slovenských 
adolescentov a zmien, ktoré v týchto rodových rozdieloch nastali medzi 
rokmi 1998 a 2006. Tieto rodové rozdiely boli merané v troch rozdielnych 
skupinách adolescentov podľa ich socioekonomickej pozície. V roku 1998 
boli nájdené rodové rozdiely vo všetkých troch skúmaných druhoch 
správania: u chlapcov bol nižší výskyt fajčenia a užívania alkoholu a nižší 
výskyt fyzickej neaktivity než u dievčat. V roku 2006 bol zistený rodový 
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rozdiel jedine vo fyzickej neaktivite, lenže tento rozdiel bol podstatne menší 
oproti roku 1998. Zmeny v týchto pomeroch chlapcov voči dievčatám boli 
štatisticky významné vo fajčení a fyzickej neaktivite, ale nie v užívaní 
alkoholu. Výskyt užívania alkoholu stúpol u oboch rodov, výskyt fajčenia 
u chlapcov sa stal nižším než u dievčat, a fyzická aktivita u dievčat 
výrazne stúpla. Zmeny v pomeroch rodov silne variovali v závislosti od 
socioekonomickej skupiny. Najväčšia zmena v pomere rodov vo fajčení sa 
udiala v strednej socioekonomickej skupine, a to u chlapcov (pokles) aj 
u dievčat (nárast). Zmeny v pomeroch rodov u adolescentov z najvyššej 
socioekonomickej skupiny boli oveľa menšie. 
V kapitole 8 sú sumarizované a diskutované hlavné zistenia tejto 
práce. Zmeny vo výskyte SSZ a v rodových a socioekonomických 
vzorcoch SSZ u slovenských adolescentov medzi rokmi 1998 a 2006 sa 
možno dajú čiastočne vysvetliť sociálnou a ekonomickou stabilizáciou 
Slovenska počas daného obdobia, po ťažkej ére prechodu z plánovaného 
hospodárstva na trhové hospodárstvo behom 90-tych rokov 20. storočia. 
Zmeny, obzvlášť vo fajčení, možno tiež vysvetliť ako zachytenie rôznych 
fáz epidémií SSZ. Podľa teórie difúzie inovácií každý nový trend uvedený 
do istého segmentu spoločnosti, ako napr. mládež, si najprv osvoja 
mužskí predstavitelia elít a až neskôr sa rozšíri u žien a u ľudí s nižšou 
socioekonomickou pozíciou.  
V kapitole 8 sú ďalej rozoberané silné stránky a obmedzenia štúdie 
a jej implikácie pre ďalší výskum a prax vo verejnom zdravotníctve. 
Asociácie medzi sociokultúrnymi determinantmi a SSZ boli obzvlášť 
silné u dievčat. Ich sociálne a kultúrne prostredie potrebuje špeciálnu 
pozornosť zameranú na ich zdravotné návyky. U dievčat možno ako 
najzraniteľnejšie skupiny identifikovať tie pochádzajúce z väčších 
miest, z prostredia s nízkou socioekonomickou pozíciou a tie, ktoré sú 
nereligiózne. U chlapcov tieto faktory často hrajú v SSZ menej dôležitú 
rolu, avšak nie celkom bezvýznamnú (socioekonomická pozícia vo 
fyzickej neaktivite, religiozita v užívaní psychoaktívnych látok a iniciácii 
pohlavného styku). V nasledujúcich desaťročiach možno v krajinách 
strednej Európy očakávať ďalší nárast opitosti u dievčat a nárast užívania 
kanabisu u oboch rodov, ale obzvlášť u adolescentov z oblastí s nízkym 
stupňom urbanizácie. Tieto skutočnosti treba zohľadniť v prevenčných 
aktivitách a v politických krokoch v oblasti verejného zdravotníctva. 
Odporúčame ďalej študovať zmeny v skúmaných vzťahoch od detstva 
a adolescencie po dospelosť, aby bolo možné bližšie určiť povahu týchto 
vzťahov pred a po adolescencii a to, akým spôsobom sa dané vzťahy 
potenciálne menia v závislosti od veku. V takomto ďalšom výskume by 
bolo prínosné zahrnúť aj intrapersonálne, interpersonálne a biologické 
premenné, aby bolo možné nadobudnúť komplexnejšie porozumenie 
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1.  In fruit and vegetables consumption, lower socioeconomic groups 
tend to have higher odds of unhealthy behaviours than the highest 
socioeconomic group. This association is stronger for girls when 
compared with boys. -this thesis-
2.  The prevalence rates of smoking among boys are not related to the 
degree of urbanisation, but girls who live in more urbanised are more 
likely to smoke. -this thesis-
3.  Substance use is less likely among religious adolescents. This 
association is stronger for girls than for boys. -this thesis-
4.  Socioeconomic differences in substance use developed in a different 
way for Slovak boys and girls between 1998 and 2006. -this thesis-
5.  Physical inactivity decreased in Slovakia among both boys and girls 
between 1998 and 2006. -this thesis-
6. Focusing on historical trends in health behaviours may also 
illuminate the mechanisms that link socio-economic status to health 
behaviours.  Pampel et al. (2010)
7. Good health from prenatal life to adolescence is a resource for social 
and economic development. WHO Europe (2005)
8. People today sometimes get uncomfortable with empirical claims that 
seem to clash with their political assumptions, often because they 
haven’t given much thought to the connections. Steven Pinker (2002)
9. An international partnership in scientific research helps with the 
sharing of existing knowledge in health-related behaviour in 
adolescence and its determinants.  -this thesis-
10. What people think they want is news, but what they really crave is 
olds… Not news but olds, telling people that what they think they 
already know is true. Terry Prachett (2000)
